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VECTOR ELEMENT METHODS
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stationary

stationary source sweep
. 1 all frequency domain
Electric Currents ec . . .
dimensions | time dependent

small signal analysis, frequency domain

eigenfrequency

stationary

Electric Currents frequency domain
ecis 3D
in Shells time dependent

eigenfrequency

stationary

Electric Currents frequency domain
ecis 3D
in Layered Shells time dependent

eigenfrequency

stationary

frequency domain
Not space
Electrical Circuit cir time dependent
dependent
small signal analysis, frequency domain

eigenfrequency

stationary

time dependent

all stationary source sweep
Electrostatics® es . . .
dimensions | eigenfrequency
frequency domain

small signal analysis, frequency domain

stationary

Electrostatics, Boundary stationary source sweep
esbe 3D, 2D )
Elements frequency domain

small signal analysis, frequency domain
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stationary
frequency domain
time dependent
3D, 2D, 2D
Magnetic Fields' mf small signal analysis, frequency domain
axisymmetric
coil geometry analysis (3D only)
time to frequency losses
eigenfrequency
stationary
frequency domain
Magnetic Field 3D, 2D, 2D
mfh time dependent
Formulation axisymmetric
small signal analysis, frequency domain
time to frequency losses
stationary
Magnetic Fields, . 3D, 2D, 2D | frequency domain
mfnc
No Currents axisymmetric | time dependent
time to frequency losses
Magnetic Fields,
No Currents, Boundary | mfncbe 3D, 2D stationary
Elements
stationary
Magnetic Fields, stationary source sweep with initialization
mfco 3D
Currents Only frequency domain source sweep with
initialization
stationary
frequency domain
Magnetic and Electric . 3D, 2D, 2D | time dependent
me

Fields

axisymmetric

stationary source sweep
frequency domain source sweep

coil geometry analysis (3D only)
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stationary
time dependent, coil geometry analysis (3D
Rotating Machinery,
rmm 3D, 2D only)
Magnetic
frequency domain
time to frequency losses
stationary
Magnetic Machinery,
mmtp 2D time dependent
Rotating, Time Periodic
frequency domain
stationary
3D, 2D, 2D | time dependent
Magnetohydrodynamics —
axisymmetric | frequency-stationary
frequency-transient
Particle Tracing
Particle Field
3D, 2D, 2D | bidirectionally coupled particle tracing
Interaction, —
axisymmetric | time dependent
Nonrelativistic*
Particle Field 3D, 2D, 2D | bidirectionally coupled particle tracing
Interaction, Relativistic* axisymmetric | time dependent
Charged Particle 3D, 2D, 2D | bidirectionally coupled particle tracing
cpt

Tracing*

axisymmetric

time dependent

Heat Transfer

Electromagnetic Heating

Induction Heating?

3D, 2D, 2D

axisymmetric

stationary

time dependent

frequency-stationary

frequency-transient

frequency-stationary, one-way electromagnetic
heating

frequency-transient, one-way electromagnetic
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heating

small-signal analysis, frequency domain

stationary

time dependent
frequency-transient
small-signal analysis
Joule Heating'? all frequency domain
oule meating - dimensions | frequency-stationary

frequency-stationary, one-way electromagnetic

heating

frequency-transient, one-way electromagnetic

heating
Structural Mechanics
Thermal-Structure Interaction
Joule Heating and 3D, 2D, 2D | stationary
Thermal Expansion?3 axisymmetric | time dependent
Electromechanics
stationary

| N )3 3D, 2D, 2D eigenfrequency, prestressed
Electromechanics= —
axisymmetric | time dependent

frequency domain, prestressed

stationary
Electromechanics, eigenfrequency, prestressed
— 3D, 2D
Boundary Elements?? time dependent

frequency domain, prestressed

Piezoelectricity
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stationary

eigenfrequency
eigenfrequency, prestressed
time dependent

time dependent, modal
Piezoelectricity, Solid? — 3.D’ b 2? frequency domain
axisymmetric
frequency domain, modal

frequency domain, prestressed
frequency domain, prestressed, modal
small-signal analysis, frequency domain

linear buckling

stationary
Piezoelectricity, Layered eigenfrequency
Shell?? B 30 time dependent
frequency domain
Magnetomechanics
stationary
eigenfrequency
time dependent
Piezomagnetism?3 — 302D, 2D frequency domain

axisymmetric . . .
small-signal analysis, frequency domain

eigenfrequency, prestressed

frequency domain, prestressed

stationary

eigenfrequency
Nonlinear, 3D, 2D, 2D | time dependent

Magnetostriction®3 axisymmetric | frequency domain

small-signal analysis, frequency domain

eigenfrequency, prestressed
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frequency domain, prestressed

stationary
eigenfrequency
time dependent
3D, 2D, 2D
Magnetomechanics?? — frequency domain
axisymmetric
small-signal analysis, frequency domain
eigenfrequency, prestressed

frequency domain, prestressed

stationary
eigenfrequency

time dependent

Magnetomechanics, No 3D, 2D, 2D
— frequency domain
Currents?3 axisymmetric
small-signal analysis, frequency domain
eigenfrequency, prestressed
frequency domain, prestressed
Magnetic—Elastic stationary
Interaction in Rotating — 3D, 2D time dependent

Machinery?® frequency domain
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Magnetic-Rigid Body stationary
Interaction in Rotating — 3D, 2D time dependent

Machinery>® frequency domain
Electrostriction
stationary
3D, 2D, 2D
Ferroelectroelasticity®3 — time dependent
axisymmetric
frequency domain
stationary
3D, 2D, 2D
Electrostriction®3 — time dependent
axisymmetric
frequency domain

Piezoresistivity

" O] XHiAS2 COMSOL Multiphysics SHF0 ZEOf AFLICHL CHEF 3y 2=t
F7HHQl 71580 ZE O AFLIC

2 0] X|HjAlS2 0|2 FolE Multiphysics =EYL|CE siE ==& FII5H 2t Zofe| EQst
KA S0| AtsH2 =2 HEFHL[O.

3 Structure Mechanics Module = MEMS Moduleg® ZR 2 $L|C},
4 Particle Tracing Moduleg ZRZ fL|C},

5 Structural Mechanics Module® Z 22 ghL|LC}.

6 Multibody Dynamics Moduleg Z22

ot

FL|CF.

7 Composite Materials Module® Z82 gL},
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Pressure Acoustics

eigenfrequency

frequency domain
frequency domain, modal
Pressure Acoustics, all adaptive frequency sweep
Frequency Domain’ e dimensions | mode analysis (2D and 1D axisymmetric
models only)

boundary mode analysis (3D and 2D axisy

mmetric models only)

eigenfrequency
frequency domain

frequency domain, modal
all

Pressure Acoustics, Transient| actd time dependent
dimensions
time dependent, modal
mode analysis (2D and 1D axisymmetric models
only)
Pressure Acoustics, Boundary 3D, 2D
acbm mode analysis
Mode axisymmetric

Pressure Acoustics, Boundary
pabe 3D, 2D frequency domain

Elements
Pressure Acoustics, Time 3D, 2D, 2D
pate time dependent
Explicit axisymmetric

Pressure Acoustics, .

paas 3D frequency domain
Asymptotic Scattering

Pressure Acoustics,

pakh 3D frequency domain

Kirchhoff-Helmholtz
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Elastic Waves

Slid Mechanics (Elastic

Waves)'

solid

3D, 2D, 2D

axisymmetric

stationary

eigenfrequency

eigenfrequency, prestressed

mode analysis

time dependent

time dependent, modal

time dependent, modal reduced-order model
frequency domain

frequency domain, modal

frequency domain, prestressed

frequency domain, prestressed, modal
frequency domain, modal reduced-order model
frequency domain, AWE reduced-order model

modal reduced-order model

Poroelastic Waves

pelw

3D, 2D, 2D

axisymmetric

eigenfrequency
frequency domain

frequency domain, modal

Elastic Waves, Time Explicit

elte

3D, 2D, 2D

axisymmetric

time dependent

Piezoelectric Waves, Time

Explicit

3D, 2D, 2D

axisymmetric

time dependent

Acoustic-Structure Interaction

Acoustic-Solid Interaction,

Frequency Domain3

3D, 2D, 2D

axisymmetric

eigenfrequency
frequency domain

frequency domain, modal

. ® 4 COMSOL Multiphysics IE{H 0|2
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eigenfrequency
frequency domain

Acoustic-Solid Interaction, 3D, 2D, 2D
— frequency domain, modal
Transient? axisymmetric
time dependent
time dependent, modal
eigenfrequency
Acoustic-Shell Interaction, 3D, 2D
— frequency domain
Frequency Domain?3 axisymmetric
frequency domain, modal
eigenfrequency
frequency domain
Acoustic-Shell Interaction, 3D, 2D
— frequency domain, modal
Transient®3 axisymmetric
time dependent
time dependent, modal
Acoustic-Piezoelectric eigenfrequency
3D, 2D, 2D
Interaction, Frequency — frequency domain
axisymmetric
Domain? frequency domain, modal
eigenfrequency
frequency domain
Acoustic-Piezoelectric 3D, 2D, 2D
— frequency domain, modal
Interaction, Transient? axisymmetric
time dependent
time dependent, modal
eigenfrequency
Acoustic-Solid-Poroelas tic 3D, 2D, 2D
— frequency domain
Waves Interaction? axisymmetric
frequency domain, modal
eigenfrequency
Acoustic-Poroelastic Waves 3D, 2D, 2D
— frequency domain
Interaction? axisymmetric
frequency domain, modal
Acoustic-Solid Interaction,
— 3D, 2D time domain
Time Explicit
Aeroacoustics
Linearized Euler, Frequency | lef 3D, 2D, 2D | frequency domain
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Domain axisymmetric,| eigenfrequency
1D
3D, 2D, 2D
Linearized Euler, Transient let |axisymmetric,| time dependent
1D
Linearized Euler, Boundary 3D, 2D
lebm mode analysis
Mode axisymmetric
frequency domain
Linearized Potential Flow, all
ae mode analysis (2D and 1D axisymmetric models
Frequency Domain dimensions
only)
frequency domain
Linearized Potential Flow, g all time dependent
aet
Transient dimensions | mode analysis (2D and 1D axisymmetric models
only)
Linearized Potential Flow, 3D, 2D
aebm mode analysis
Boundary Mode axisymmetric
. . all stationary
Compressible Potential Flow| cpf
dimensions | time dependent
3D, 2D, 2D
Linearized Navier-Stokes, frequency domain
Insf |axisymmetric,
Frequency Domain eigenfrequency
1D
3D, 2D, 2D
Linearized
Inst |axisymmetric,| time dependent
Navier-Stokes, Transient
and 1D
Linearized Navier-Stokes, 3D, 2D
Insbm mode analysis
Boundary Mode axisymmetric
Thermoviscous Acoustics
eigenfrequency
Thermoviscous Acoustics, all
ta frequency domain
Frequency Domain dimensions
frequency domain, modal
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mode analysis (2D and 1D axisymmetric models
only)
Thermoviscous Acoustics, all
tatd time dependent
Transient dimensions
Thermoviscous Acoustics, 3D, 2D
tabm mode analysis
Boundary Mode axisymmetric
eigenfrequency
frequency domain
Acoustic-Thermoviscous
3D, 2D, 2D | frequency domain, modal
Acoustic Interaction, —
axisymmetric| boundary mode analysis (3D and 2D
Frequency Domain3
axisymmetric only)
mode analysis (2D only)
eigenfrequency
Thermoviscous Acoustic-
3D, 2D, 2D | frequency domain
Solid Interaction, Frequency | —
axisymmetric| frequency domain, modal
Domain?
mode analysis (2D only)
Thermoviscous Acoustic- eigenfrequency
Shell Interaction, Frequency | — 3D frequency domain
Domain?3 frequency domain, modal
Thermoviscous Acoustic-The 3D, 2D, 2D | frequency domain
rmoelasticity Interaction, Fre| — )
- axisymmetric| perturbation
quency Domain
Th [ A tic-Th
ermoviscous Acoustic-The 3D, 2D, 2D
rmoelasticity Interaction, Tra| — time dependent
I axisymmetric
nsient
Ultrasound
Convected Wave Equation, 3D, 2D, 2D
cwe time dependent
Time Explicit axisymmetric
Nonlinear Pressure 3D, 2D, 2D
nate time dependent

Acoustics, Time Explicit

axisymmetric

Geometrical Acoustics
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Ray Acoustics

rac

3D, 2D, 2D

axisymmetric

ray tracing

time dependent

eigenvalue
Acoustic Diffusion Equation | ade 3D stationary
time dependent
Pipe Acoustics
Pipe Acoustics, Frequency eigenfrequency
pafd 3D, 2D
Domain frequency domain
Pipe Acoustics, Transient patd 3D, 2D time dependent
Structural Mechanics
stationary
eigenfrequency
eigenfrequency, prestressed
mode analysis
time dependent
3D, 2D, 2D
time dependent, modal
Axisymmetric,
Solid Mechanics’ solid time dependent, modal reduced-order model

1D, 1D

axisymmetric

frequency domain

frequency domain, modal

frequency domain, prestressed

frequency domain, prestressed, modal
frequency domain, modal reduced-order model

frequency domain, AWE reduced-order model

Piezoelectricity
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stationary
eigenfrequency
eigenfrequency, prestressed
time dependent
3D, 2D, 2D | time dependent, modal

Piezoelectricity, Solid?

axisymmetric

frequency domain

frequency domain, modal

frequency domain, prestressed
frequency domain, prestressed, modal

small-signal analysis, frequency domain

Magnetomechanics

Piezomagnetism3*

3D, 2D, 2D

axisymmetric

stationary

eigenfrequency

time dependent

frequency domain

small-signal analysis, frequency domain

eigenfrequency, prestressed

frequency domain, prestressed

Nonlinear Magnetostriction3#

3D, 2D, 2D

axisymmetric

stationary

eigenfrequency

time dependent

frequency domain

small-signal analysis, frequency domain
eigenfrequency, prestressed

frequency domain, prestressed

Magnetomechanics®#

3D, 2D, 2D

axisymmetric

stationary
eigenfrequency

time dependent
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frequency domain
small-signal analysis, frequency domain
eigenfrequency, prestressed

frequency domain, prestressed

stationary
eigenfrequency

time dependent
Magnetomechanics, 3D, 2D, 2D

iy — . | frequency domain
No Currents™ axisymmetric

small-signal analysis, frequency domain

eigenfrequency, prestressed

frequency domain, prestressed

' 0| X|H{AS2 COMSOL Multiphysics E3Z0] Z [0 AZL|CH P s ZEto| =71 ¢l
7|5E0| =ZgtE|o] ASLCt

2 Structure Mechanics Module % Acoustics ModuleO| 2 3fL|LC},

3 0] X[HiAE2 02| o=l Multiphysics = EQLICL sigt ==& F7tstH 2t 20fo| Hast
X|HfA S0| AtsX oz HEELC

* AC/DC ModuleO| ZR%}L|Ct

5 MEMS Module % Acoustics ModuleO| & 3tL|C},
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Chemical Species Transport

Transport of Diluted stationary
. tds all dimensions |
Species time dependent
Transport of stationary
tcs all dimensions
Concentrated Species time dependent
stationary

Chemistry chem | all dimensions
time dependent
stationary

Nernst-Planck-Poisson time dependent
. tds+es | all dimensions )

Equations stationary source sweep
small-signal analysis, frequency domain
stationary

Electrophoretic stationary with initialization
el all dimensions |

Transport time dependent
time dependent with initialization

Transport of Diluted .
— . ) stationary
Species in Porous tds all dimensions
. time dependent
Media
Transport of .
stationary
Concentrated Species tcs all dimensions
. . time dependent
in Porous Media
stationary (3D, 2D, and 2D axisymmetric
Surface Reactions sr all dimensions | models only)
time dependent
Transport of Diluted . 3D, 2D, 2D stationary
ds

Species in Fractures

axisymmetric

time dependent

Reacting Flow

Laminar Flow

3D, 2D, 2D

axisymmetric

stationary

time dependent

Laminar Flow,

Diluted Species

3D, 2D, 2D

axisymmetric

stationary

time dependent
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Nonisothermal Reacting Flow

Laminar Flow

3D, 2D, 2D

axisymmetric

stationary

time dependent

Reacting Flow in Porous Med

ia

Transport of Diluted

Species

3D, 2D, 2D

axisymmetric

stationary

time dependent

Transport of

Concentrated Species

3D, 2D, 2D

axisymmetric

stationary

time dependent

Electrochemistry

Primary Current

Distribution

stationary
stationary with initialization

time dependent

cd all dimensions | time dependent with initialization
Secondary Current AC impedance, initial values
Distribution AC impedance, stationary
AC impedance, time dependent
Tertiary Current stationary
Distribution, Nernst- stationary with initialization
Planck time dependent
(Electroneutrality, . . . e e
tcd all dimensions | time dependent with initialization
Water-Based with
. AC impedance, initial values
Electroneutrality,
Supporting AC impedance, stationary
Electrolyte) AC impedance, time dependent
stationary
time dependent
AC impedance, initial values
Electroanalysis ted all dimensions
AC impedance, stationary
AC impedance, time dependent
cyclic voltammetry
3D, 2D, 2D stationary
Electrode, Shell els

axisymmetric

time dependent
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Battery Interfaces
stationary
Lithium-lon Battery
time dependent
(Binary 1:1 Liquid
liion all dimensions | AC impedance, initial values
Electrolyte,
AC impedance, stationary
Single-lon Conductor)
AC impedance, time dependent
stationary
time dependent
Battery with Binary
batbe | all dimensions | AC impedance, initial values
Electrolyte
AC impedance, stationary
AC impedance, time dependent
stationary
time dependent
Lead-Acid Battery leadbat | all dimensions | AC impedance, initial values
AC impedance, stationary
AC impedance, time dependent
time dependent
Single Particle Battery spb all dimensions
time dependent with initialization
time dependent
Lumped Battery Ib all dimensions
AC impedance, initial values
stationary
Battery Equivalent Not space
ec time dependent
Circuit dependent
frequency domain
Battery Pack Bp 3D time dependent

Fluid Flow

Porous Media and Subsurface Flow

Brinkman Equations

br

3D, 2D, 2D

axisymmetric

stationary

time dependent
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stationary
Darcy's Law dl all dimensions

time dependent

Free and Porous . 3D, 2D, 2D stationary

p

Media Flow, Brinkman axisymmetric | time dependent

Free and Porous 3D, 2D, 2D stationary
Media Flow, Darcy axisymmetric | time dependent

Nonisothermal Flow

stationary

3D, 2D, 2D time dependent
Brinkman Equations —
axissymmetric | stationary, one-way NITF

time dependent, one-way NITF

Heat Transfer

Heat Transfer in stationary
ht all dimensions
Porous Media time dependent
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Chemical Species Transport
Transport of Diluted stationary
tds | all dimensions
Species’ time dependent
Transport of Concentrated stationary
tcs | all dimensions
Species time dependent
Transport of Diluted stationary
tds | all dimensions
Species in Porous Media time dependent
Transport of Concentrated stationary
tcs | all dimensions

Species in Porous Media

time dependent

Vapor Flow

Laminar Flow, Concentrate

d Species®

3D, 2D, 2D

axisymmetric

stationary

time dependent

Laminar Flow, Concentrate

d Species, Moving Mesh®

3D, 2D, 2D

axisymmetric

stationary

time dependent

Turbulent Flow, Concentrated Species

Turbulent Flow, k-¢®

3D, 2D, 2D

axisymmetric

stationary

time dependent

Turbulent Flow, k-w®

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Turbulent Flow, SST®)

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Turbulent Flow, Low Re k-

NE)

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Reacting Flow

Laminar Flow

3D, 2D, 2D

axisymmetric

stationary

time dependent

Laminar Flow,

Diluted Species’

3D, 2D, 2D

axisymmetric

stationary

time dependent

Turbulent Flow

Turbulent Flow, k-¢

3D, 2D, 2D

axisymmetric

stationary

time dependent
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Turbulent Flow, k-w —

3D, 2D, 2D

axisymmetric

stationary

time dependent

Turbulent Flow, SST —

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Turbulent Flow, Low Re k-g| —

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Turbulent Flow, Diluted Specie

Turbulent Flow, k-¢ —

3D, 2D, 2D

axisymmetric

stationary

time dependent

Turbulent Flow, k-w —

3D, 2D, 2D

axisymmetric

stationary

time dependent

Turbulent Flow, SST —

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Turbulent Flow, Low Re k-g| —

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

High Mach Number Reacting Flow

Laminar Flow® —

3D, 2D, 2D

axisymmetric

stationary

time dependent

Laminar Flow, Diluted Spe

cies

3D, 2D, 2D

axisymmetric

stationary

time dependent

Turbulent Flow®

Turbulent Flow, k-¢® —

3D, 2D, 2D

axisymmetric

stationary

time dependent

Turbulent Flow, Spalart-All
spf

maras®

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Turbulent Flow, Diluted Species

Turbulent Flow, k-£ —

3D, 2D, 2D

axisymmetric

stationary

time dependent
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Turbulent Flow, Spalart-All 3D, 2D, 2D stationary with initialization
maras spf axisymmetric | time dependent with initialization

Reacting Flow in Porous Media

Transport of Diluted

Species

3D, 2D, 2D

axisymmetric

stationary

time dependent

Transport of Concentrated

Species

3D, 2D, 2D

axisymmetric

stationary

time dependent

Dispersed Two-Phase Flow with Species Transport

stationary
Laminar Flow 3D, 2D
time dependent
Turbulent Flow
stationary
Turbulent Flow, k-¢ — 3D, 2D
time dependent
stationary
Turbulent Flow, k-w — 3D, 2D
time dependent
stationary with initialization
Turbulent Flow, SST — 3D, 2D
time dependent with initialization
stationary with initialization
Turbulent Flow, Low Re k-s| — 3D, 2D
time dependent with initialization
Fluid Flow
Single-Phase Flow
3D, 2D, 2D stationary
Creeping Flow spf
axisymmetric | time dependent
3D, 2D, 2D stationary
Laminar Flow' spf
axisymmetric | time dependent
3D, 2D, 2D stationary
Viscoelastic Flow vef
axisymmetric | time dependent
Turbulent Flow
Turbulent Flow, Algebraic . 3D, 2D, 2D stationary with initialization
sp
yPlus axisymmetric | time dependent with initialization
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3D, 2D, 2D stationary with initialization
Turbulent Flow, L-VEL spf
axisymmetric | time dependent with initialization
3D, 2D, 2D stationary
Turbulent Flow, k-g spf
axisymmetric | time dependent
Turbulent Flow, Realizable . 3D, 2D, 2D stationary
sp
k-€ axisymmetric | time dependent
3D, 2D, 2D stationary
Turbulent Flow, k-w spf
axisymmetric | time dependent
3D, 2D, 2D stationary with initialization
Turbulent Flow, SST spf
axisymmetric | time dependent with initialization
3D, 2D, 2D stationary with initialization
Turbulent Flow, Low Re k-g| spf
axisymmetric | time dependent with initialization
Turbulent Flow, Spalart- . 3D, 2D, 2D stationary with initialization
sp
Allmaras axisymmetric | time dependent with initialization
3D, 2D, 2D stationary with initialization
Turbulent Flow, v2-f spf
axisymmetric | time dependent with initialization
Large Eddy Simulation
LES RBVM spf 3D time dependent
LES RBVMWV spf 3D time dependent
LES Smagorinsky spf 3D time dependent
Detached Eddy Simulation
DES RBVM, Spalart-
spf 3D time dependent
Allmaras
DES RBVMWYV, Spalart-
spf 3D time dependent
Allmaras
DES Smagorinsky, Spalart-
spf 3D time dependent
Allmaras

Rotating Machinery, Fluid Flow
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Rotating Machinery, frozen rotor
spf 3D, 2D
Laminar Flow time dependent
Rotating Machinery,
frozen rotor with initialization
Turbulent Flow, Algebraic | spf 3D, 2D
time dependent with initialization
yPlus
Rotating Machinery, frozen rotor with initialization
spf 3D, 2D
Turbulent Flow, L-VEL time dependent with initialization
Rotating Machinery, frozen rotor
spf 3D, 2D
Turbulent Flow, k-g time dependent
Potential Flow
Incompressible Potential FI| 3D, 2D, 2D .
ipf ) ) stationary
ow axisymmetic
Compressible Potential Flo . . stationary
cpf | all dimensions

w

time dependent

Multiphase Flow

Bubbly Flow

Laminar Bubbly Flow

bf

3D, 2D, 2D

axisymmetric

stationary

time dependent

Bubbly Flow, Turbulent Flow

Bubbly Flow, of 3D, 2D, 2D stationary with initialization
Algebraic yPlus axisymmetric | time dependent with initialization
3D, 2D, 2D stationary with initialization
Bubbly Flow, L-VEL bf
axisymmetric | time dependent with initialization
3D, 2D, 2D stationary
Bubbly Flow, k-g bf
axisymmetric | time dependent
Bubbly Flow, of 3D, 2D, 2D stationary
Realizable k-€ axisymmetric | time dependent
3D, 2D, 2D stationary
Bubbly Flow, k-w bf

axisymmetric

time dependent
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3D, 2D, 2D stationary with initialization
Bubbly Flow, SST bf
axisymmetric | time dependent with initialization
Bubbly Flow, of 3D, 2D, 2D stationary with initialization
Low Re k- axisymmetric | time dependent with initialization
Bubbly Flow, of 3D, 2D, 2D stationary with initialization
Spalart-Allmaras axisymmetric | time dependent with initialization
3D, 2D, 2D stationary with initialization
Bubbly Flow, v2-f bf
axisymmetric | time dependent with initialization
Mixture Model
Mixture Model, Laminar 3D, 2D, 2D stationary
mm
Flow axisymmetric | time dependent

Mixture Model, Turbulent Flow

Mixture Model, 3D, 2D, 2D stationary with initialization
mm
Algebraic yPlus axisymmetric | time dependent with initialization
3D, 2D, 2D stationary with initialization
Mixture Model, L-VEL mm
axisymmetric | time dependent with initialization
3D, 2D, 2D stationary
Mixture Model, k-€ mm
axisymmetric | time dependent
Mixture Model, 3D, 2D, 2D stationary
mm
Realizable k-& axisymmetric | time dependent
3D, 2D, 2D stationary
Mixture Model, k-w mm
axisymmetric | time dependent
3D, 2D, 2D stationary with initialization
Mixture Model, SST mm
axisymmetric | time dependent with initialization
Mixture Model, 3D, 2D, 2D stationary with initialization
mm
Low Re k- axisymmetric | time dependent with initialization
Mixture Model, 3D, 2D, 2D stationary with initialization
mm

Spalart-Allmaras

axisymmetric

time dependent with initialization
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3D, 2D, 2D stationary with initialization
Mixture Model, v2-f mm
axisymmetric | time dependent with initialization
Euler-Euler Model
Euler-Euler Model, 3D, 2D, 2D stationary
Laminar Flow = axisymmetric | time dependent
Euler-Euler Model, 3D, 2D, 2D stationary
Turbulent Flow = axisymmetric | time dependent

Phase Transport Mixture Model

Phase Transport, Mixture

Model, Laminar Flow

3D, 2D, 2D

axisymmetric

stationary

time dependent

Phase Transport, Mixture

Model, Algebraic yPlus

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Phase Transport, Mixture

Model, L-VEL

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Phase Transport, Mixture

Model, k-

3D, 2D, 2D

axisymmetric

stationary

time dependent

Phase Transport, Mixture

Model, Realizable k-¢

3D, 2D, 2D

axisymmetric

stationary

time dependent

Phase Transport, Mixture

Model, k-w

3D, 2D, 2D

axisymmetric

stationary

time dependent

Phase Transport, Mixture

Model, SST

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Phase Transport, Mixture

Model, Low Re k-¢

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Phase Transport, Mixture

Model, Spalart-Allmaras

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Phase Transport, Mixture

Model, v2-f

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Nonisothermal Mixture Model
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Nonisothermal Mixture

Model, Laminar Flow

3D, 2D, 2D

axisymmetric

stationary

time dependent

Nonisothermal Mixture

Model, Algebraic yPlus

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Nonisothermal Mixture

Model, L-VEL

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Nonisothermal Mixture

Model, k-

3D, 2D, 2D

axisymmetric

stationary

time dependent

Nonisothermal Mixture

Model, Realizable k-¢

3D, 2D, 2D

axisymmetric

stationar

time dependent

Nonisothermal Mixture

Model, k-w

3D, 2D, 2D

axisymmetric

stationary

time dependent

Nonisothermal Mixture

Model, SST

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Nonisothermal Mixture

Model, Low Re k-¢

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Nonisothermal Mixture

Model, Spalart-Allmaras

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Nonisothermal Mixture

Model, v2-f

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization

Two-Phase Flow, Moding Mesh

Laminar Two-Phase Flow,

Moving Mesh

3D, 2D, 2D

axisymmetric

time dependent

Two-Phase Flow, Level

Set

Laminar Two-Phase Flow,

Level Set

3D, 2D, 2D

axisymmetric

time dependent with phase initialization

Two-Phase Flow, Level Set,

Algebraic yPlus

3D, 2D, 2D

axisymmetric

time dependent with initialization

Two-Phase Flow, Level Set,

3D, 2D, 2D

time dependent with initialization
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L-VEL axisymmetric

Two-Phase Flow, Level Set,

k-g

3D, 2D, 2D

axisymmetric

time dependent with phase initialization

Two-Phase Flow, Level Set,

Realizable k-¢

3D, 2D, 2D

axisymmetric

time dependent with phase initialization

Two-Phase Flow, Level Set,

k-w

3D, 2D, 2D

axisymmetric

time dependent with phase initialization

Two-Phase Flow, Level Set,

SST

3D, 2D, 2D

axisymmetric

time dependent with initialization

Two-Phase Flow, Level Set,

Low Re k-¢

3D, 2D, 2D

axisymmetric

time dependent with initialization

Two-Phase Flow, Level Set,

Spalart-Allmaras

3D, 2D, 2D

axisymmetric

time dependent with initialization

Two-Phase Flow, Level Set,

v2-f

3D, 2D, 2D

axisymmetric

time dependent with initialization

Two-Phase Flow, Phase Field

Laminar Two-Phase Flow,

Phase Field

3D, 2D, 2D

axisymmetric

time dependent with phase initialization

Two-Phase Flow, Phase

Field, Algebraic yPlus

3D, 2D, 2D

axisymmetric

time dependent with initialization

Two-Phase Flow, Phase

Field, L-VEL

3D, 2D, 2D

axisymmetric

time dependent with initialization

Two-Phase Flow, Phase

Field, k-¢

3D, 2D, 2D

axisymmetric

time dependent with phase initialization

Two-Phase Flow, Phase

Field, Realizable k-¢

3D, 2D, 2D

axisymmetric

time dependent with phase initialization

Two-Phase Flow, Phase

Field, k-w

3D, 2D, 2D

axisymmetric

time dependent with phase initialization

Two-Phase Flow, Phase

Field, SST

3D, 2D, 2D

axisymmetric

time dependent with initialization
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Two-Phase Flow, Phase

Field, Low Re k-¢

3D, 2D, 2D

axisymmetric

time dependent with initialization

Two-Phase Flow, Phase

Field, Spalart-Allmaras

3D, 2D, 2D

axisymmetric

time dependent with initialization

Two-Phase Flow, Phase

Field, v2-f

3D, 2D, 2D

axisymmetric

time dependent with initialization

Two-Phase Thin-Film Flow Phase Flow, Phase Field

Two-Phase Thin-Film Flow,

3D, 2D, 2D

time dependent with phase initialization

Phase Field axisymmetric
Three-Phase Flow, Phase Field
Laminar, Three-Phase Flow, 3D, 2D, 2D
— time dependent with phase initialization
Phase Field axisymmetric
Phase Transport
stationary
Phase Transport phtr | all dimensions
time dependent
Phase Transport in Porous stationary
phtr | all dimensions
Media time dependent
Phase Transport in Free an . . stationary
) phtr | all dimensions
d Porous Media Flow time dependent
Porous Media and Subsurface Flow
3D, 2D, 2D stationary
Brinkman Equations br
axisymmetric | time dependent
stationary
Darcy's Law dl all dimensions
time dependent
Multiphase Flow in Porous stationary
— | all dimensions
Media time dependent
Multiphase Free and Poro 3D, 2D, 2D | stationary
us Media Flow axisymmetric | time dependent
3D, 2D, 2D stationary
Two-Phase Darcy's Law tpdl

axisymmetric

time dependent
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Free and Porous Media

Flow, Brinkman

3D, 2D, 2D

axisymmetric

stationary

time dependent

Free and Porous Media Fl

ow, Darcy

3D, 2D, 2D

axisymmetric

stationary

time dependent

Thin-Film and Porous Me

dia Flow

3D, 2D, 2D

axisymmetric

stationary

time dependent

frequency domain

Nonisothermal Flow

Laminar Flow("2

3D, 2D, 2D

axisymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF

Brinkman Equations

3D, 2D, 2D

axissymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF

Viscoelastic Flow

3D, 2D, 2D

axissymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow

Turbulent Flow,

Algebraic yPlus®

3D, 2D, 2D

axisymmetric

stationary with initialization
time dependent with initialization
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow, L-VEL®

3D, 2D, 2D

axisymmetric

stationary with initialization
time dependent with initialization
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow, k-¢@

3D, 2D, 2D

stationary
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axisymmetric

time dependent
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow,

Realizable k-¢@

3D, 2D, 2D

axisymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow, k-w®@

3D, 2D, 2D

axisymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow, SST@

3D, 2D, 2D

axisymmetric

stationary with initialization
time dependent with initialization
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow,

Low Re k-¢@

3D, 2D, 2D

axisymmetric

stationary with initialization
time dependent with initialization
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow,

Spalart-Allmaras®

3D, 2D, 2D

axisymmetric

stationary with initialization
time dependent with initialization
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow, v2-f@

3D, 2D, 2D

axisymmetric

stationary with initialization
time dependent with initialization
stationary, one-way NITF

time dependent, one-way NITF

Large Eddy Simulation

LES RBVM

3D

time dependent

LES RBVMWV

3D

time dependent
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LES Smagorinsky — 3D time dependent
High Mach Number Flow
High Mach Number Flow, 3D, 2D, 2D stationary
hmnf
Laminar axisymmetric | time dependent
High Mach Number Flow, hn 3D, 2D, 2D stationary with initialization
mn
Algebraic yPlus axisymmetric | time dependent with initialization
High Mach Number Flow, hnf 3D, 2D, 2D stationary with initialization
mn
L-VEL axisymmetric | time dependent with initialization
High Mach Number Flow, . 3D, 2D, 2D stationary with initialization
hmn
Spalart-Allmaras axisymmetric | time dependent with initialization
High Mach Number Flow, 3D, 2D, 2D stationary
hmnf
k-€ axisymmetric | time dependent
High Mach Number Flow, Hnf 3D, 2D, 2D | stationary
mn
Realizable k-& axisymmetric | time dependent
High Mach Number Flow, Hnf 3D, 2D, 2D | stationary
mn
k-w axisymmetric | time dependent
High Mach Number Flow, hnf 3D, 2D, 2D stationary with initialization
mn
SST axisymmetric | time dependent with initialization
High Mach Number Flow, . e
9 ! W 3D, 2D, 2D stationary with initialization
Low Reynolds Number k-| hmnf
. axisymmetric | time dependent with initialization
High Mach Number Flow, it 3D, 2D, 2D stationary with initialization
mn
v2-f axisymmetric | time dependent with initialization
Compressible Euler
cee 3D, 2D time dependent
Equations

Rotating Machinery, High Mach Number Flow

High Mach Number Flow,

Laminar

3D, 2D

frozen rotor

time dependent

High Mach Number Flow,
k-g

3D, 2D

frozen rotor

time dependent
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High Mach Number Flow, frozen rotor with initialization
Spalart-Allmaras B 3b2b time dependent with initialization
Fluid-Structure Interaction
stationary
Fluid-Solid Interaction, 3D, 2D, 2D stationary, one way

Fixed Geometry?

axisymmetric

time dependent

time dependent, one way

Fluid-Solid Interaction,
Two-Phase Flow, Phase

Field, Fixed Geometry?

3D, 2D, 2D

axisymmetric

time dependent

time dependent with phase initialization

Solid-Thin-Film Damping?

3D, 2D, 2D

axisymmetric

stationary
eigenfrequency
time dependent

frequency domain

Thin-Film Flow
stationary
3D, 2D, 2D time dependent
Thin-Film Flow tff
axisymmetric | frequency domain
eigenfrequency
stationary
time dependent
Thin-Film Flow, Domain tff 2D
frequency domain
eigenfrequency
Shallow Water Equations
Shallow Water Equations,
swe 1D and 2D | time dependent
Time Explicit
Heat Transfer
stationary
Heat Transfer in Fluids' ht all dimensions

time dependent
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Heat Transfer in Solids and stationary
ht all dimensions

Fluids'

time dependent

Conjugate Heat Transfe

r

Laminar Flow("?

3D, 2D, 2D

axisymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow

Turbulent Flow, Algebraic

yPlus®

3D, 2D, 2D

axisymmetric

stationary with initialization
time dependent with initialization
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow, L-VEL®@

3D, 2D, 2D

axisymmetric

stationary with initialization
time dependent with initialization
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow, k-¢@

3D, 2D, 2D

axisymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow, Realizable

k-g@

3D, 2D, 2D

axisymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow, k-w®@

3D, 2D, 2D

axisymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF

Turbulent Flow, SST®@

3D, 2D, 2D

axisymmetric

stationary with initialization

time dependent with initialization
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stationary, one-way NITF
time dependent, one-way NITF
stationary with initialization
Turbulent Flow, Low Re k- 3D, 2D, 2D time dependent with initialization
€@ axisymmetric | stationary, one-way NITF
time dependent, one-way NITF
stationary with initialization
Turbulent Flow, Spalart- 3D, 2D, 2D | time dependent with initialization
Allmaras®@ axisymmetric | stationary, one-way NITF
time dependent, one-way NITF
stationary with initialization
3D, 2D, 2D time dependent with initialization
Turbulent Flow, v2-f® —
axisymmetric | stationary, one-way NITF
time dependent, one-way NITF
Heat Transfer in Porous stationary
ht all dimensions
Media time dependent
Structural Mechanics
Mathematics
Moving Interface
Level Set Is all dimensions | time dependent with phase initialization
Level Set in Porous Media Is all dimensions | time dependent with phase initialization
time dependent
Phase Field in Fluids pf all dimensions
time dependent with phase initialization
3D, 2D, 2D
Phase Field Thin-Film Flow| pftff time dependent with phase initialization
axisymmetric
3D, 2D, 2D .
Ternary Phase Field terpf time dependent
axisymmetric
Phase Field Thin-Film Flow, 2D, 2D
pftffs time dependent with phase initialization

Edge

axisymmetric
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3D, 2D, 2D
Ternary Phase Field terpf time dependent
axisymmetric
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Chemical Species Transport

Transport of Diluted stationary
. tds all dimensions |
Species’ time dependent
Transport of stationary
. tcs all dimensions |
Concentrated Species time dependent
stationary

Chemistry chem | all dimensions
time dependent
time dependent

Reaction Engineering re 0D
stationary plug flow
Nernst-Planck stationary
npe all dimensions

Equations time dependent

stationary
Nernst-Planck-Poisson time dependent
. tds+es | all dimensions .

Equations stationary source sweep
small-signal analysis, frequency domain
stationary

Electrophoretic stationary with initialization
el all dimensions

Transport time dependent
time dependent with initialization

Transport of Diluted .
N . ) stationary
Species in Porous tds all dimensions
. time dependent
Media
Transport of .
stationary
Concentrated Species tcs all dimensions
time dependent
in Porous Media
stationary (3D, 2D, and 2D axisymmetric
Surface Reactions sr all dimensions | models only)
time dependent
Transport of Diluted 3D, 2D, 2D stationary
dsf

Species in Fractures

axisymmetric

time dependent

Vapor Flow
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Laminar Flow,

Concentrated Species

3D, 2D, 2D

axisymmetric

stationary

time dependent

Laminar Flow,
Concentrated Species,

Moving Mesh

3D, 2D, 2D

axisymmetric

stationary

time dependent

Reacting Flow

Laminar Flow

3D, 2D, 2D

axisymmetric

stationary

time dependent

Laminar Flow,

Diluted Species’

3D, 2D, 2D

axisymmetric

stationary

time dependent

Nonisothermal Reacting Flow

Laminar Flow

3D, 2D, 2D

axisymmetric

stationary

time dependent

Reacting Flow in Porous Media

Transport of
Diluted Species

3D, 2D, 2D

axisymmetric

stationary

time dependent

Transport of

Concentrated Species

3D, 2D, 2D

axisymmetric

stationary

time dependent

Transport of Diluted

Species, Porous Catalyst

3D, 2D, 2D

axisymmetric

stationary

time dependent

Transport of
Concentrated Species,

Porous Catalyst

3D, 2D, 2D

axisymmetric

stationary

time dependent

Transport of
Diluted Species,
Packed Bed

3D, 2D, 2D

axisymmetric

stationary

time dependent

Transport of
Concentrated Species,
Packed Bed

3D, 2D, 2D

axisymmetric

stationary

time dependent
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Transport of Diluted ,
) 3D, 2D, 2D stationary
Species, Packed Bed, —

o axisymmetric | time dependent
Shrinking Core Model

Dispersed Two-Phase Flow with Species Transport

: stationary
Laminar Flow — 3D, 2D

time dependent

Fluid Flow

Single-Phase Flow

3D, 2D, 2D stationary
Creeping Flow spf ) )
axisymmetric | time dependent
3D, 2D, 2D stationary
Laminar Flow' spf ) .
axisymmetric | time dependent

Porous Media and Subsurface Flow

3D, 2D, 2D stationary
Brinkman Equations br ) .
axisymmetric | time dependent

. . stationary
Darcy's Law dl all dimensions
time dependent

Free and Porous .
3D, 2D, 2D stationary

Media Flow, fp . .
‘ axisymmetric | time dependent
Brinkman
Free and Porous 3D, 2D, 2D stationary
Media Flow, Darcy axisymmetric | time dependent

Nonisothermal Flow

stationary

3D, 2D, 2D time dependent
Brinkman Equations — ) )
axissymmetric | stationary, one-way NITF

time dependent, one-way NITF

Heat Transfer

Heat Transfer in Fluids' ht all dimensions | stationary
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time dependent
Heat Transfer in Solids . . stationary
. ht all dimensions |
and Fluids’ time dependent
Heat Transfer in . . stationary
ht all dimensions

PorousMedia

time dependent
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Chemical Species Transport

Transport of Diluted stationary
. tds all dimensions |
Species time dependent
stationary

Chemistry chem | all dimensions
time dependent
stationary

Nernst-Planck-Poisson time dependent
. tds+es | all dimensions .

Equations stationary source sweep
small-signal analysis, frequency domain
stationary

Electrophoretic stationary with initialization
el all dimensions

Transport time dependent
time dependent with initialization

Transport of Diluted stationary
o . tds all dimensions |
Species in Porous Media time dependent
stationary (3D, 2D, and 2D axisymmetric
Surface Reactions sr all dimensions | models only)
time dependent
Transport of Diluted . 3D, 2D, 2D stationary
ds
Species in Fractures axisymmetric | time dependent
Reacting Flow
Laminar Flow, Diluted 3D, 2D, 2D stationary
Species axisymmetric | time dependent
Electrochemistry
stationary
Primary Current stationary with initialization
Distribution time dependent
cd all dimensions | time dependent with initialization

Secondary Current

Distribution

AC impedance, initial values
AC impedance, stationary

AC impedance, time dependent
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Tertiary Current Stationary
Distribution, Nernst- stationary with initialization
Planck .
time dependent
(Electroneutrality, . S
) tcd all dimensions | time dependentwith initialization
Water-Based with
. AC impedance, initial values
Electroneutrality,
Supporting ACimpedance, stationary
Electrolyte) AC impedance, time dependent
stationary
stationary with initialization
time dependent
Current Distribution, . o
cdbem 3D, 2D time dependentwith initialization
Boundary Element
AC impedance, initial values
ACimpedance, stationary
AC impedance, time dependent
stationary
stationary with initialization
time dependent
Current Distribution, 3D, 2D, 2D . e
cdsh ) | time dependentwith initialization
Shell axisymmetric
AC impedance, initial values
ACimpedance, stationary
AC impedance, time dependent
stationary
stationary with initialization
time dependent
Current Distribution, ) . .
cdpipe 3D time dependentwith initialization

Pipe

AC impedance, initial values
ACimpedance, stationary

AC impedance, time dependent
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stationary
time dependent
AC impedance, initial values
Electroanalysis tcd all dimensions

AC impedance, stationary
AC impedance, time dependent

cyclic voltammetry

3D, 2D, 2D stationary

Electrode, Shell els ) ]
axisymmetric | time dependent
stationary
stationary with initialization
time dependent
Cathodic Protection cp all dimensions | time dependentwith initialization

AC impedance, initial values
ACimpedance, stationary

AC impedance, time dependent

Corrosion, Deformed Geometry

stationary

stationary with initialization

Corrosion, Primary time dependent

cd +
) all dimensions | time dependentwith initialization
g
, AC impedance, initial values
Corrosion, Secondary P
ACimpedance, stationary
AC impedance, time dependent
stationary
Corrosion, Tertiary stationary with initialization
with time dependent
, ted + . , N
(Electroneutrality, d all dimensions | time dependentwith initialization
. g
Supporting AC impedance, initial values

Electrolyte) ACimpedance, stationary

AC impedance, time dependent




SE. H 4 COMSOL Multiphysics 2/ E{H 0] A

Corrosion B &

X|HY Al Ef xrel EH
Fluid Flow
Porous Media and Subsurface Flow
3D, 2D, 2D stationary
Brinkman Equations br ) )
axisymmetric | time dependent
stationary
Darcy’s Law dl all dimensions
time dependent
Free and Porous )
. 3D, 2D, 2D stationary
Media Flow, fp . .
) axisymmetric | time dependent
Brinkman
Free and Porous 3D, 2D, 2D stationary
Media Flow, Darcy axisymmetric | time dependent
Nonisothermal Flow
stationary
3D, 2D, 2D time dependent
Brinkman Equations — ) ]
axissymmetric | stationary, one-way NITF
time dependent, one-way NITF
Heat Transfer
Heat Transfer in stationary
) ht all dimensions
PorousMedia time dependent
Moving Interface
Level Set Is all dimensions | time dependent with phaseinitialization
time dependent
Phase Field pf all dimensions

time dependent with phaseinitialization
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Chemical Species Transport
Transport of Diluted stationary
tds all dimensions
Species time dependent
stationary
Chemistry chem | all dimensions
time dependent
stationary
time dependent
Nernst-Planck-Poisson
tds+es | all dimensions | stationary source sweep
Equations
small-signal analysis
frequency domain
stationary
Electrophoretic stationary with initialization
el all dimensions
Transport time dependent
time dependent with initialization
Transport of Diluted
stationary
Species in Porous tds all dimensions |
time dependent
Media
stationary (3D, 2D, and 2D axisymmetric
Surface Reactions sr all dimensions | models only)
time dependent
Reacting Flow
Laminar Flow, Diluted 3D, 2D, 2D stationary
Species axisymmetric | time dependent
Electrochemistry
stationary
Primary Current stationary with initialization
Distribution time dependent
cd all dimensions | time dependentwith initialization
Secondary Current AC impedance, initial value
Distribution ACimpedance, stationary
AC impedance, time dependent
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Tertiary Current stationary
Distribution, Nernst- stationary with initialization
Planck .
time dependent
(Electroneutrality, . S
) tcd all dimensions | time dependentwith initialization
Water-Based with
. AC impedance, initial values
Electroneutrality,
Supporting ACimpedance, stationary
Electrolyte) AC impedance, time dependent
stationary
time dependent
AC impedance, initial values
Electroanalysis tcd all dimensions . .
AC impedance, stationary
AC impedance, time dependent
cyclic voltammetry
3D, 2D, 2D stationary
Electrode, Shell els

axisymmetric | time dependent

Fluid Flow

Porous Media and Subsurface Flow

3D, 2D, 2D stationary

Brinkman Equations br ) ]
axisymmetric | time dependent
stationary
Darcy's Law dl all dimensions
time dependent
Free and Porous )
3D, 2D, 2D stationary
Media Flow, fp . .
) axisymmetric | time dependent
Brinkman

Free and Porous

Media Flow,

Brinkman, Darcy

3D, 2D, 2D stationary

axisymmetric | time dependent

Nonisothermal Flow
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Electrochemistry 2 &
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stationary
3D, 2D, 2D time dependent
Brinkman Equations — ) )
axissymmetric | stationary, one-way NITF
time dependent, one-way NITF
Heat Transfer
Heat Transfer stationary
ht all dimensions

in PorousMedia

time dependent
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Structural Mechanics
3D, 2D, 2D fatigue
Fatigue' ftg
axisymmetric | stationary

1 Structural Mechanics ModuleO| ZQ3%tL|Ct,
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Chemical Species Transport

Transport of Diluted stationary
. tds all dimensions |
Species time dependent
Transport of stationary
. tcs all dimensions |
Concentrated Species time dependent
stationary

Chemistry chem | all dimensions
time dependent
stationary

Nernst-Planck-Poisson time dependent
. tds+es | all dimensions .

Equations stationary source sweep
small-signal analysis, frequency domain
stationary

Electrophoretic stationary with initialization
el all dimensions |

Transport time dependent
time dependent with initialization

Transport of Diluted stationary
o . tds all dimensions |
Species in Porous Media time dependent
Transport of .
stationary
Concentrated Species tcs all dimensions
time dependent
in Porous Media
stationary
Surface Reactions sr all dimensions | (3D, 2D, and 2D axisymmetric models only)
time dependent
Transport of Diluted . 3D, 2D, 2D stationary
ds

Species in Fractures

axisymmetric

time dependent

Reacting Flow

Laminar Flow

3D, 2D, 2D

axisymmetric

stationary

time dependent

Laminar Flow,

Diluted Species

3D, 2D, 2D

axisymmetric

stationary

time dependent
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Nonisothermal Reacting Flow
3D, 2D, 2D stationary
Laminar Flow — ) )
axisymmetric | time dependent
Reacting Flow in Porous Media
Transport of y 3D, 2D, 2D stationary
rfds
Diluted Species axisymmetric | time dependent
Transport of : 3D, 2D, 2D stationary
rfcs
Concentrated Species axisymmetric | time dependent
Electrochemistry
stationary
Primary Current stationary with initialization
Distribution time dependent
cd all dimensions | time dependentwith initialization
Secondary Current AC impedance, initial values
Distribution ACimpedance, stationary
AC impedance, time dependent
Tertiary Current Stationary
Distribution, Nernst- stationary with initialization
Planck .
time dependent
(Electroneutrality, . o
) tcd all dimensions | time dependentwith initialization
Water-Based with
. AC impedance, initial values
Electroneutrality,
Supporting ACimpedance, stationary
Electrolyte) AC impedance, time dependent
stationary
time dependent
AC impedance, initial values
Electroanalysis tcd all dimensions ) )
AC impedance, stationary
AC impedance, time dependent
cyclic voltammetry
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3D, 2D, 2D stationary
Electrode, Shell els ) .
axisymmetric | time dependent
stationary
Hydrogen Fuel Cell .
fc all dimensions | time dependent
Interfaces
frequency domain
stationary
Water Electrolyzer . ‘ )
fc all dimensions | time dependent
Interfaces
frequency domain
Fluid Flow
Multiphase Flow
Bubbly Flow
3D, 2D, 2D stationary
Laminar Bubbly Flow bf . .
axisymmetric | time dependent
Mixture Model
Mixture Model, 3D, 2D, 2D stationary
mm
Laminar Flow axisymmetric | time dependent
Euler-Euler Model
Euler-Euler Model, 3D, 2D, 2D stationary
ee

Laminar Flow

axisymmetric

time dependent

Phase Transport Mixture Model

Phase Transport,
Mixture Model,

Laminar Flow

3D, 2D, 2D

axisymmetric

stationary

time dependent

Phase Transport

) ) stationary
Phase Transport phtr | all dimensions
time dependent
Phase Transport . ) stationary
phtr | all dimensions

inPorous Media

time dependent
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Phase Transport in )
stationary
Free and Porous phtr all dimensions
. time dependent
Media Flow
Porous Media and Subsurface Flow
3D, 2D, 2D stationary
Brinkman Equations br ) )
axisymmetric | time dependent
stationary
Darcy’s Law dl all dimensions
time dependent
Multiphase Flow ) ) stationary
— all dimensions
inPorous Media time dependent
Multiphase Free )
3D, 2D, 2D stationary
and Porous —
) axisymmetric | time dependent
Media Flow
Free and Porous )
. 3D, 2D, 2D stationary
Media Flow, fp . .
) axisymmetric | time dependent
Brinkman
Free and Porous 3D, 2D, 2D stationary
MediaFlow, Darcy axisymmetric | time dependent
Nonisothermal Flow
stationary
3D, 2D, 2D time dependent
Brinkman Equations — ) )
axissymmetric | stationary, one-way NITF
time dependent, one-way NITF
Heat Transfer
Heat Transfer stationary
ht all dimensions
in Porous Media time dependent
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Heat Transfer 2 &

x| A

Ej

X

Mg
T

Chemical Species Transport

Moisture Transport

Moisture Transport stationary
mt all dimensions
in Air time dependent
Moisture Transport stationary
mt all dimensions
in Porous Media time dependent
Moisture Transport stationary
mt all dimensions
in Building Materials time dependent
Moisture Flow
stationary
Laminar Flow® — all dimensions
time dependent
Turbulent Flow
Turbulent Flow, 3D, 2D, 2D stationary with initialization
. 2 - , , . T
Algebraic yPIus( ) axisymmetric | transient with initialization
(2) 3D, 2D, 2D stationary with initialization
Turbulent Flow, L-VEL - . . . L e e
axisymmetric | transient with initialization
Turbulent Flow, kg — 3,D’ b ZD, Sj[atlonary
axisymmetric | time dependent
2 3D, 2D, 2D stationary with initialization
Turbulent Flow, SST — . )
axisymmetric | transient with initialization
Turbulent Flow, 3D, 2D, 2D stationary with initialization
Low Re k-¢@ axisymmetric | transient with initialization
stationary
Porous Media Flow" — all dimensions |
time dependent
Fluid Flow
Single-Phase Flow
: : 3D, 2D, 2D stationary
Laminar Flow™ spf

axisymmetric

time dependent

Turbulent Flow

Turbulent Flow,

spf

3D, 2D, 2D

stationary with initialization
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Heat Transfer 2 &
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Algebraic yPlus axisymmetric | transient with initialization
3D, 2D, 2D stationary with initialization
Turbulent Flow, L-VEL spf . .
axisymmetric | transient with initialization
3D, 2D, 2D stationary
Turbulent Flow, k-€ spf . .
axisymmetric | time dependent
3D, 2D, 2D stationary with initialization
Turbulent Flow, SST spf . .
axisymmetric | transient with initialization
Turbulent Flow, 3D, 2D, 2D stationary with initialization
spf : ,
Low Rek-€ axisymmetric | transient with initialization
Nonisothermal Flow
. 2 3D, 2D, 2D | stationary
Laminar Flow — ] ) )
axisymmetric | time dependent
Turbulent Flow
Turbulent Flow, 3D, 2D, 2D stationary with initialization
Algebraic yPIus(z) axisymmetric | transient with initialization
Turbulent Flow, 3D, 2D, 2D stationary with initialization
L-VEL? axisymmetric | transient with initialization
° 3D, 2D, 2D stationary with initialization
Turbulent Flow, SST — . . ) S
axisymmetric | transient with initialization
Turbulent Flow, 3D, 2D, 2D stationary with initialization
Low Rek-£@ axisymmetric | transient with initialization
Heat Transfer
stationary
. . . . time dependent
Heat Transfer in Solids™ ht all dimensions

thermal perturbation, frequency domain

thermal perturbation, eigenfrequency
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stationary
) ‘ ) . time dependent
Heat Transfer in Fluids®™ ht all dimensions
thermal perturbation, frequency domain
thermal perturbation, eigenfrequency
stationary
Heat Transfer . . time dependent
. . . ht all dimensions
in Solids and Fluids™ thermal perturbation, frequency domain

thermal perturbation, eigenfrequency

Conjugate Heat Transfer

stationary

time dependent

12) 3D, 2D, 2D )
Laminar Flow " — ) ) stationary, one-way NITF
axisymmetric

time dependent, one-way NITF

thermal perturbation, frequency domain

Turbulent Flow

stationary with initialization

Turbulent Flow, 3D, 2D, 2D transient with initialization
. 2 . . .

Algebraic yPIus( ) axisymmetric | stationary, one-way NITF

time dependent, one-way NITF

stationary with initialization
Turbulent Flow, 3D, 2D, 2D transient with initialization
L-VEL® axisymmetric | stationary, one-way NITF

time dependent, one-way NITF

stationary

" 3D, 2D, 2D time dependent
Turbulent Flow, k-& — . . .
axisymmetric | stationary, one-way NITF

time dependent, one-way NITF
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thermal perturbation, frequency domain
stationary
time dependent
Turbulent Flow, 3D, 2D, 2D )
2 — ] ) stationary, one-way NITF
SST axisymmetric
time dependent, one-way NITF
thermal perturbation, frequency domain
stationary
time dependent
Turbulent Flow, 3D, 2D, 2D ‘
— ] ) stationary, one-way NITF
Low Re k-¢ axisymmetric
time dependent, one-way NITF
thermal perturbation, frequency domain
Radiation
Heat Transfer with stationary
Surface-to-Surface — all dimensions | time dependent
) : .
Radiation thermal perturbation, frequency domain
Heat Transfer with
Orbital Thermal — 3D time dependent
Loads”
Heat Transfer with stationary
N 3D, 2D, 2D .
Radiation in — . . time dependent
S L axisymmetric
Participating Media thermal perturbation, frequency domain
Heat Transfer with stationary
N . 3D, 2D, 2D
Radiation in Absorbing- — time dependent
. ) axisymmetric
ScatteringMedia thermal perturbation, frequency domain
Heat Transfer with stationary
- 3D, 2D, 2D
Rad|at|Ve Beam - t|me dependent
2 axisymmetric
in Absorbing Media thermal perturbation, frequency domain
Surface-to-Surface ) . stationary
o rad all dimensions
Radiation time dependent
Orbital Thermal Loads otl 3D time dependent
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Radiation in 3D, 2D, 2D stationary
rpm
Participating Media P axisymmetric | time dependent
Radiation in Absorbing- 3D, 2D, 2D stationary
rasm
ScatteringMedia axisymmetric | time dependent
Radiative Beam 3D, 2D, 2D stationary
rbam

in Absorbing Media

axisymmetric

time dependent

Electromagnetic Heating

. 12
Joule Heatmg( )

all dimensions

stationary
time dependent
thermal perturbation, frequency domain

thermal perturbation, eigenfrequency

Lumped Thermal stationary
Its all dimensions
System time dependent
Thin Structures
stationary
Heat Transfer 3D, 2D, 2D time dependent
in Shells hish axisymmetric | thermal perturbation, frequency domain
thermal perturbation, eigenfrequency
stationary
Heat Transfer 3D, 2D, 2D time dependent
in Films htish axisymmetric | thermal perturbation, frequency domain
thermal perturbation, eigenfrequency
stationary
Heat Transfer 3D, 2D, 2D time dependent
htlsh

in Fractures

axisymmetric

thermal perturbation, frequency domain

thermal perturbation, eigenfrequency

Heat and Moisture Transport

Moist Air®

all dimensions

stationary
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time dependent
thermal perturbation, frequency domain
stationary
Moist Porous Media® — all dimensions | time dependent
thermal perturbation, frequency domain
stationary
Building Materials” — all dimensions | time dependent

thermal perturbation, frequency domain

Heat and Moisture Flow

stationary

time dependent
stationary, one-way NITF
? 3D, 2D, 2D .
Laminar Flow — ) ) time dependent, one-way NITF
axisymmetric
one-way MF

time dependent, one-way MF

thermal perturbation, frequency domain

Turbulent Flow

stationary with initialization

transient with initialization

Turbulent Flow, 3D, 2D, 2D stationary, one-way NITF
Algebraic yPIus(z) axisymmetric | time dependent, one-way NITF
one-way MF

time dependent, one-way MF

stationary with initialization

transient with initialization

Turbulent Flow, 3D, 2D, 2D stationary, one-way NITF
L-VEL® axisymmetric | time dependent, one-way NITF
one-way MF

time dependent, one-way MF
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stationary
time dependent
stationary, one-way NITF
Turbulent Flow, 3D, 2D, 2D )
— . ) time dependent, one-way NITF
k-g@ axisymmetric
one-way MF
time dependent, one-way MF
thermal perturbation, frequency domain
stationary
time dependent
stationary, one-way NITF
Turbulent Flow, 3D, 2D, 2D
23) — . . time dependent, one-way NITF
SST™ axisymmetric

one-way MF
time dependent, one-way MF

thermal perturbation, frequency domain

stationary
time dependent
stationary, one-way NITF

Turbulent Fl 3D,2D,2D |
urbulent Flow, — time dependent, one-way NITF

Low Re k-¢@ axisymmetric
one-way MF
time dependent, one-way MF

thermal perturbation, frequency domain

stationary

time dependent

stationary, one-way NITF
@ 3D, 2D, 2D )

Porous Media Flow — ) ) time dependent, one-way NITF

axisymmetric

one-way MF

time dependent, one-way MF

thermal perturbation, frequency domain

Porous Media
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stationary
Heat Transfer time dependent
) . ht all dimensions . .
in Porous Media thermal perturbation, frequency domain
thermal perturbation, eigenfrequency
stationary
Local Thermal . . time dependent
o ht all dimensions
Nonequilibrium thermal perturbation, frequency domain
thermal perturbation, eigenfrequency
stationary
Heat Transfer ) . time dependent
. ht all dimensions
in PackedBeds thermal perturbation, frequency domain
thermal perturbation, eigenfrequency
stationary
time dependent
Bioheat Transfer ht all dimensions
thermal perturbation, frequency domain
thermal perturbation, eigenfrequency
stationary
Thermoelectric Effect® — all dimensions | time dependent
thermal perturbation, frequency domain
1 0| X|HjA =2 COMSOL Multiphysics E3HE0| ZoE|0f AUSL|CE Ot siE ZEetof =7HH
2l 7|550| ZHE0f AFLIC
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AC/DC

Electric Currents’

ec

all dimensions

stationary

stationary source sweep

frequency domain

time dependent

small signal analysis, frequency domain

eigenfrequency

Electric Currents

in Shells

ecis

3D

stationary
frequency domain
time dependent

eigenfrequency

Electric Currents

in Layered Shells

ecis

3D

stationary
frequency domain
time dependent

eigenfrequency

Electrical Circuit

cir

Not space

dependent

stationary

frequency domain

time dependent

small signal analysis, frequency domain

eigenfrequency

Electrostatics'

es

all dimensions

stationary

time dependent
stationary source sweep
eigenfrequency
frequency domain

small signal analysis, frequency domain

Elastic Waves

Elastic Waves, Time

Explicit

elte

3D, 2D, 2D

axisymmetric

time dependent

Piezoelectric Waves,

Time Explicit

3D, 2D, 2D

axisymmetric

time dependent
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stationary

Transport in Solids ts all dimensions
time dependent

Fluid Flow
Single-Phase Flow
3D, 2D, 2D stationary
Laminar Flow’ spf

axisymmetric

time dependent

Fluid-Structure Interaction

Fluid-Solid Interaction?

3D, 2D, 2D

axisymmetric

stationary

time dependent

Conjugate Heat
Transfer, Fluid-Solid

Interaction?

3D, 2D, 2D

axisymmetric

stationary

time dependent;

Fluid-Solid Interaction,

. . 2,7
Viscoelastic Flow

3D, 2D, 2D

axisymmetric

time dependent

timedependent with phaseinitialization

Fluid-Solid Interaction,

Two-Phase Flow,

Phase Fieldz'6

3D, 2D, 2D

axisymmetric

time dependent

timedependent with phaseinitialization

Solid-Thin-Film
Damping?®

3D, 2D, 2D

axisymmetric

stationary
eigenfrequency

time dependent

time dependent, modal

time dependent, modal reduced-order

model
frequency domain
frequency domain, modal

frequency domain, modal reduced-

order model
response spectrum

random vibration (PSD)

Shell-Thin-Film
Damping?

3D, 2D

axisymmetric

stationary

eigenfrequency
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time dependent
time dependent, modal

time dependent, modal reduced-order

model
frequency domain
frequency domain, modal

frequency domain, modal reduced-

order model

response spectrum

random vibration (PSD)

Thin-Film Flow

stationary

3D, 2D, 2D time dependent

Thin-Film Flow tff
axisymmetric | frequency domain
eigenfrequency
stationary
time dependent
Thin-Film Flow, Domain tff 2D

frequency domain

eigenfrequency

Electromagnetic Heating

stationary

. time dependent
Joule Heating " — all dimensions . .
small-signal analysis

frequency domain

3D, 2D, 2D stationary
Pyroelectricity —

axisymmetric | time dependent

Structural Mechanics




SE. H 4 COMSOL Multiphysics 2/ E{H 0] A

MEMS 2&
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stationary
eigenfrequency
eigenfrequency, prestressed
mode analysis
time dependent
time dependent, modal
time dependent, modal reduced-order model
3D, 2D, 2D frequency domain
Solid Mechanics' <olid axis1y|;nr711;tric, frequency domain, modal

axisymmetric

frequency domain, prestressed
frequency domain, prestressed, modal

frequency domain, modal reduced-order

model

frequency domain, AWE reduced-order

model
response spectrum
random vibration (PSD)

linear buckling

Phase Field Damage®

3D, 2D, 2D

axisymmetric

stationary

time dependent

Thermal-Structure Interaction

Thermal Stress, Solid?

3D, 2D, 2D

axisymmetric

stationary

time dependent

Joule Heating and

Thermal Expansion?

3D, 2D, 2D

axisymmetric

stationary

time dependent

Thermoelasticity?

3D, 2D, 2D

axisymmetric

eigenfrequency
frequency domain

time dependent
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Electromechanics

stationary

‘ i 3D, 2D, 2D eigenfrequency, prestressed
ectromechanics —
axisymmetric | time dependent

frequency domain, prestressed

stationary

Electromechanics, eigenfrequency, prestressed
— 3D, 2D
Boundary Elements? time dependent

frequency domain, prestressed

Piezoelectricity

stationary

eigenfrequency
eigenfrequency, prestressed
time dependent

time dependent, modal

. o 5 3D, 2D, 2D ,
Piezoelectricity, Solid — ) ] frequency domain
axisymmetric
frequency domain, modal

frequency domain, prestressed
frequency domain, prestressed, modal

small-signal analysis, frequency domain

linear buckling

stationary
Piezoelectricity, - eigenfrequency
Layered Shell* time dependent

frequency domain
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stationary

eigenfrequency
eigenfrequency, prestressed
time dependent

time dependent, modal
Piezoelectricity and 3D, 2D, 2D .
Ty, — frequency domain
Pyroelectricity axisymmetric
frequency domain, modal

frequency domain, prestressed
frequency domain, prestressed, modal

small-signal analysis, frequency domain

linear buckling

Magnetomechanics

stationary
eigenfrequency
time dependent
. 3 3D, 2D, 2D .
Piezomagnetism” — i ] frequency domain
axisymmetric
small-signal analysis, frequency domain
eigenfrequency, prestressed

frequency domain, prestressed

stationary
eigenfrequency
. time dependent
Nonlinear 3D, 2D, 2D
o 23 — frequency domain
Magnetostriction axisymmetric
small-signal analysis, frequency domain
eigenfrequency, prestressed

frequency domain, prestressed
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stationary
eigenfrequency
time dependent
23 3D, 2D, 2D .
Magnetomechanics — ) ) frequency domain
axisymmetric
small-signal analysis, frequency domain
eigenfrequency, prestressed

frequency domain, prestressed

stationary
eigenfrequency

time dependent
Magnetomechanics, 3D, 2D, 2D
— frequency domain

NoCurrents™’ axisymmetric
small-signal analysis, frequency domain

eigenfrequency, prestressed

frequency domain, prestressed

Electrostriction

stationary

3D, 2D, 2D .
Ferroelectroelasticity? — ] . time dependent
axisymmetric

frequency domain

stationary

3D,2D,2D |
Electrostriction? — . . time dependent
axisymmetric

frequency domain

Piezoresistivity
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stationary
eigenfrequency

time dependent

time dependent, modal
Piezoresistivity, )
. — 3D frequency domain
Domain Currents?
frequency domain, modal

small-signal analysis, frequency domain
eigenfrequency, prestressed

frequency domain, prestressed

stationary
eigenfrequency

time dependent

time dependent, modal
Piezoresistivity, )
— 3D frequency domain
Boundary Currents?
frequency domain, modal

small-signal analysis, frequency domain
eigenfrequency, prestressed

frequency domain, prestressed

stationary
time dependent
time dependent, modal
Piezoresistivity, frequency domain
Shell?# frequency domain, modal
small-signal analysis, frequency domain
eigenfrequency, prestressed

frequency domain, prestressed

stationary

time dependent
Piezoresistivity,

) — 3D time dependent, modal
Layered Shell~

frequency domain

frequency domain, modal
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small-signal analysis, frequency domain
eigenfrequency, prestressed
frequency domain, prestressed
' O] X[H{4 =2 COMSOL Multiphysics EHZ0| Z2E0f AFLICE CHEF siE 2=0tof
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3 AC/DC ModuleO] EL3tL|CH

4 Structural Mechanics ModuleO| Z8gtL|Ct.

5 Composite Materials ModuleO| =8 3tL|C}

6 CFD Module = Polymer Flow Module & Microfluidics ModuleO| Z88tL|Ct,
7 Polymer Flow ModuleO| EL%gtL|C}

8 Nonlinear Structural Materials ModuleO| & Q%tL|C}.
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Austenite 3D, 2D, 2D .
o audc ) ) time dependent
Decomposition axisymmetric
3D, 2D, 2D
oL axisymmetric, | .
Carburization carb y time dependent
1D, 1D
axisymmetric
Metal Phase 3D, 2D, 2D )
1 metp ) ~ | time dependent
Transformation axisymmetric

Heat Transfer

. ht + 3D, 2D, 2D )
with Phase . _ | time dependent
metp axisymmetric

. 1
Transformations

ht + 3D, 2D, 2D
Steel Quenching’ solid + 7" | time dependent
q axisymmetric
audc

1 0] XtfAE2 OJ2] FOlEl Multiphysics =EQLICE i =E& FI7IsH ZH 20fo| Zash
X|HjA E0| AtsX 2 MEFL|Ct
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Chemical Species Transport
Transport of Diluted stationary
) tds all dimensions
Species' time dependent
Transport of Diluted . . stationary
o ) tds all dimensions
Species in Porous Media time dependent
Reacting Flow
Laminar Flow, 3D, 2D, 2D stationary
Diluted Species' axisymmetric | time dependent
Fluid Flow
Single-Phase Flow
3D, 2D, 2D stationary
Creeping Flow spf . ]
axisymmetric | time dependent
3D, 2D, 2D stationary
Laminar Flow' spf . .
axisymmetric | time dependent

Multiphase Flow

Two-Phase Flow, Moving Mesh

Laminar Two-Phase

Flow, Moving Mesh

3D, 2D, 2D

axisymmetric

time dependent

Two-Phase Flow, Level Set

Laminar Two-Phase

Flow, Level Set

3D, 2D, 2D

axisymmetric

time dependent with phase initialization

Two-Phase Flow, Phase Field

Laminar Two-Phase
Flow, Phase Field

3D, 2D, 2D

axisymmetric

time dependent with phase initialization

Three-Phase Flow,

Phase Field

Laminar, Three-Phase
Flow, Phase Field

3D, 2D, 2D

axisymmetric

time dependent with phase initialization
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Microfluidics 2 &

x| A

Ej

Xt

>
T

Porous Media and Subsurface Flow

3D, 2D, 2D stationary
Brinkman Equations br . .

axisymmetric | time dependent

stationary

Darcy’s Law dl all dimensions

time dependent

Free and Porous ; 3D, 2D, 2D stationary

p

Media Flow, Brinkman

axisymmetric

time dependent

Free and Porous

Media Flow, Darcy

3D, 2D, 2D

axisymmetric

stationary

time dependent

Fluid-Structure Interaction

Fluid-Solid Interaction,

Fixed Geometry?

3D, 2D, 2D

axisymmetric

stationary
stationary, one way
time dependent

time dependent, one way

Fluid-Solid Interaction,
Two-Phase Flow, Phase

Field, Fixed Geometry?

3D, 2D, 2D

axisymmetric

time dependent

timedependent with phaseinitialization

Rarefied Flow

3D, 2D, 2D stationary
Slip Flow slpf . )
axisymmetric | time dependent
Mathematics
Moving Interface
Level Set Is all dimensions | time dependent with phaseinitialization
Level Set in Porous ) . . . o
) Is all dimensions | time dependent with phaseinitialization
Media
Phase Field in ) . time dependent
. pf all dimensions
Fluids timedependent with phaseinitialization
, 3D, 2D, 2D .
Ternary Phase Field terpf time dependent

axisymmetric

' O] X|EiAE

o
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Mixer &

x|t Al Ef

Xt

M
T

Chemical Species Transport

Rotating Machinery, Reacting Flow

frozen rotor

Laminar Flow — 3D, 2D,
time dependent
Turbulent Flow
frozen rotor
Turbulent Flow, k-£ — 3D, 2D
time dependent
frozen rotor
Turbulent Flow, k-w — 3D, 2D
time dependent
frozen rotor withinitialization
Turbulent Flow, SST — 3D, 2D
timedependent with initialization
Turbulent Flow, frozen rotor withinitialization
— 3D, 2D
Low Re k-¢ timedependent with initialization
Fluid Flow

Single-Phase Flow

Rotating Machinery, Fluid Flow

Rotating Machinery, frozen rotor
) spf 3D, 2D
Laminar Flow timedependent
Rotating Machinery,
9 i frozen rotor withinitialization
Turbulent Flow, spf 3D, 2D
) timedependent with initialization
Algebraic yPlus
Rotating Machinery, frozen rotor withinitialization
spf 3D, 2D
Turbulent Flow, L-VEL timedependent with initialization
Rotating Machinery, frozen rotor
spf 3D, 2D
Turbulent Flow, k-¢ timedependent
Rotating Machi
otating Machinery, frozen rotor
Turbulent Flow, spf 3D, 2D
) timedependent
Realizable k-¢
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Mixer 2 &
X|HH &) Ef L] &
Rotating Machinery, frozen rotor
spf 3D, 2D
Turbulent Flow, k-w timedependent
Rotating Machinery, frozen rotor withinitialization
spf 3D, 2D
Turbulent Flow, SST timedependent with initialization
Rotating Machinery, b e
frozen rotor withinitialization
Turbulent Flow, spf 3D, 2D
timedependent with initialization
LowRe k-¢
Rotating Machinery,
9 Yy frozen rotor withinitialization
Turbulent Flow, spf 3D, 2D
timedependent with initialization
Spalart-Allmaras
Rotating Machinery, frozen rotor withinitialization
spf 3D, 2D
Turbulent Flow, v2-f time dependent with initialization
Potential Flow
ncompressible Potential 3D, 2D, 2D .
Ipf stationary
Flow axisymmetric
Compressible Potential all stationary
cpf o
Flow dimensions | time dependent

Rotating Machinery, Mixture Model

Mixture Model,

frozen rotor

. — 3D, 2D
Laminar Flow timedependent
Mixture Model, frozen rotor withinitialization
) — 3D, 2D
Algebraic yPlus timedependent with initialization
frozen rotor withinitialization
Mixture Model, L-VEL — 3D, 2D
timedependent with initialization
Mixture Model, k-¢ — 3D, 2D frozen rotor, timedependent
Mixture Model, )
. — 3D, 2D frozen rotor, timedependent
Realizable k-¢
Mixture Model, k-w — 3D, 2D frozen rotor, timedependent
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Mixer 2 &
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frozen rotor withinitialization
Mixture Model, SST — 3D, 2D
timedependent with initialization
Mixture Model, frozen rotor withinitialization
— 3D, 2D
LowRe k-¢ timedependent with initialization
Mixture Model, frozen rotor withinitialization
— 3D, 2D
Spalart-Allmaras timedependent with initialization
frozen rotor withinitialization
Mixture Model, v2-f — 3D, 2D

timedependent with initialization

Rotating Machinery, Phase Transport Mixture Model

Laminar Flow — 3D, 2D frozen rotor, timedependent
Turbulent Flow, frozen rotor withinitialization
. — 3D, 2D
Algebraic yPlus timedependent with initialization
frozen rotor withinitialization
Turbulent Flow, L-VEL — 3D, 2D
timedependent with initialization
Turbulent Flow, k-& — 3D, 2D frozen rotor, timedependent
Turbulent Flow, )
— 3D, 2D frozen rotor, timedependent
Realizable k-¢
Turbulent Flow, k-w — 3D, 2D frozen rotor, timedependent
frozen rotor withinitialization
Turbulent Flow, SST — 3D, 2D
timedependent with initialization
Turbulent Flow, frozen rotor withinitialization
— 3D, 2D
LowRe k-g timedependent with initialization
Turbulent Flow, frozen rotor withinitialization
— 3D, 2D
Spalart-Allmaras timedependent with initialization
frozen rotor withinitialization
Turbulent Flow, v2-f — 3D, 2D

timedependent with initialization

Rotating Machinery, Two-Phase Flow, Level Set
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Mixer 2 &
X[ A Ej xrgl 2
Laminar Two-Phase )
— 3D, 2D time dependent with phaseinitialization
Flow, Level Set
Two-Phase Flow,
LevelSet, — 3D, 2D time dependent withinitialization
Algebraic yPlus
Two-Phase Flow, .
— 3D, 2D time dependent withinitialization
LevelSet, L-VEL
Two-Phase Flow, ) ) o
— 3D, 2D time dependent with phaseinitialization
LevelSet, k-€
Two-Phase Flow,
LevelSet, — 3D, 2D time dependent with phaseinitialization
Realizable k-¢
Two-Phase Flow, ) ) L
— 3D, 2D time dependent with phaseinitialization
LevelSet, k-w
Two-Phase Flow,
— 3D, 2D time dependent withinitialization
LevelSet, SST
Two-Phase Flow,
— 3D, 2D time dependent withinitialization
LevelSet, Low Re k-¢
Two-Phase Flow,
LevelSet, — 3D, 2D time dependent withinitialization
Spalart-Allmaras
Two-Phase Flow, )
— 3D, 2D time dependent withinitialization
LevelSet, v2-f
Rotating Machinery, Two-Phase Flow, Phase Field
Laminar Two-Phase .
) — 3D, 2D time dependent with phaseinitialization
Flow, Phase Field
Two-Phase Flow, Phase )
. i — 3D, 2D time dependent withinitialization
Field, Algebraic yPlus
Two-Phase Flow,
— 3D, 2D time dependent withinitialization
PhaseField, L-VEL
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Mixer 2 &
X[ A Ej xrgl zH
Two-Phase Flow, .
— 3D, 2D time dependent with phaseinitialization
PhaseField, k-&
Two-Phase Flow, Phase . ) o
. . — 3D, 2D time dependent with phaseinitialization
Field, Realizable k-¢
Two-Phase Flow, .
— 3D, 2D time dependent with phaseinitialization
PhaseField, k-w
Two-Phase Flow, Phase . o
. — 3D, 2D time dependent withinitialization
Field, SST
Two-Phase Flow, Phase . L
. — 3D, 2D time dependent withinitialization
Field, Low Re k-¢
Two-Phase Flow, Phase .
. — 3D, 2D time dependent withinitialization
Field, Spalart-Allmaras
Two-Phase Flow,
— 3D, 2D time dependent withinitialization
PhaseField, v2-f

Rotating Machiner

y, Nonisothermal Flow

frozen rotor

Laminar Flow — 3D, 2D
time dependent
Turbulent Flow, frozen rotor withinitialization
. — 3D, 2D
Algebraic yPlus timedependent with initialization
frozen rotor withinitialization
Turbulent Flow, L-VEL — 3D, 2D
timedependent with initialization
frozen rotor
Turbulent Flow, k-g — 3D, 2D
timedependent
Turbulent Flow, frozen rotor
— 3D, 2D

Realizable k-¢

time dependent
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frozen rotor

Turbulent Flow, k-w — 3D, 2D
timedependent
frozen rotor withinitialization
Turbulent Flow, SST — 3D, 2D
time dependent with initialization
Turbulent Flow, frozen rotor withinitialization
— 3D, 2D
LowRe k-¢ timedependent with initialization
Turbulent Flow, frozen rotor withinitialization
— 3D, 2D
Spalart-Allmaras timedependent with initialization
frozen rotor withinitialization
Turbulent Flow, v2-f — 3D, 2D

timedependent with initialization

Rotating Machinery,

High Mach Number Flow

High Mach Number

frozen rotor

. — 3D, 2D
Flow, Laminar timedependent
High Mach frozen rotor
— 3D, 2D
NumberFlow, k-€ time dependent
High Mach Number frozen rotor withinitialization
— 3D, 2D

Flow, Spalart-Allmaras

timedependent with initialization
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Molecular Flow B2 &

X|tf &) Ef X &H
Fluid Flow
Rarefied Flow
3D, 2D, 2D stationary
Free Molecular Flow fmf
axisymmetric | time dependent
stationary
Transitional Flow tran 3D, 2D

time dependent
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Multibody Dynamics 2 &

x|t 4] Ej At

>
T

Fluid Flow

Rarefied Flow

stationary

time dependent

time dependent, modal
eigenfrequency
eigenfrequency, prestressed
Fluid-Multibody .
1 - 3D, 2D frequency domain
Interaction
frequency domain, prestressed
frequency domain, modal

frequency domain, prestressed, modal
random vibration(PSD)

response spectrum

stationary

stationary, one-way FSI

time dependent

time dependent, one-way FSI

time dependent, modal

Fluid-Multibody eigenfrequency
Interaction, - 3D, 2D eigenfrequency, prestressed
Assembly1 frequency domain

frequency domain, prestressed
frequency domain, modal

frequency domain, prestressed, modal
random vibration(PSD)

response spectrum

stationary

time dependent
Lumped
) all dimensions | eigenfrequency
Mechanical System

frequency domain
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boundary mode analysis
bolt pretension
eigenfrequency
eigenfrequency, prestressed
frequency domain
frequency domain, modal

frequency domain, modal, AWE reduced

order model

frequency domain, modal, reduced-order

model

frequency domain, mode analysis
Acoustic- 3D, 2D, 2D frequency domain, prestressed

Structure Boundary1 axisymmetric | liner buckling

random vibration (PSD)

response spectrum

shape optimization, frequency domain

shape optimization, stationary

time dependent

time dependent, modal

time dependent, modal, reduced-order

model
time dependent, prestressed, modal
topology optimization, frequency domain

topology optimization, stationary
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Multibody Dynamics 2 &

x| A B! x| o A x| o A

eigenfrequency
eigenfrequency, prestressed
frequency domain

frequency domain, modal

Thermoviscous- frequency domain, prestressed
. 3D, 2D, 2D )
Acoustic-Structure — . | frequency domain, prestressed, modal
axisymmetric
Boundary1 random vibration

response spectrum
stationary
time dependent

time dependent, modal

10| X|HjAE2 Oj2] HolE Multiphysics =EQLICE siY ==& FII5IH 2t 20fo] Zadt
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Particle Tracing 2 &

K|t 4] Ej X+ EH
AC/DC
Particle Tracing
Particle Field
3D, 2D, 2D bidirectionally coupled particle tracing
Interaction, —
axisymmetric | time dependent
Nonrelativistic
Particle Field 3D, 2D, 2D bidirectionally coupled particle tracing
Interaction, Relativistic’ B axisymmetric | time dependent
Charged Particle 3D, 2D, 2D bidirectionally coupled particle tracing
Tracing Pt axisymmetric | time dependent
Fluid Flow
Particle Tracing
Particle Tracing 3D, 2D, 2D bidirectionally coupled particle tracing
for Fluid Flow fot axisymmetric | time dependent
Fluid-Particle 3D, 2D, 2D bidirectionally coupled particle tracing
Interaction - axisymmetric | time dependent
Droplet Sprays 3D, 2D, 2D bidirectionally coupled particle tracing
in Fluid Flow B axisymmetric | time dependent
Mathematics
Mathematical t 3D, 2D, 2D bidirectionally coupled particle tracing
p

ParticleTracing

axisymmetric

time dependent

TAC/DC ModuleO| EQ3tL|C},
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Pipe Flow 2 &
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Acoustics
Pipe Acoustics
Pipe Acoustics, eigenfrequency
pafd 3D, 2D
Frequency Domain frequency domain
Pipe Acoustics,
patd 3D, 2D time dependent
Transient
Chemical Species Transport
Transport of Diluted stationary
dsp 3D, 2D
Species in Pipes time dependent
stationary
Reacting Pipe Flow rpfl 3D, 2D
time dependent
Fluid Flow
Single-Phase Flow
stationary
Pipe Flow pfl 3D, 2D
time dependent
Water Hammer whtd 3D, 2D time dependent
Nonisothermal Flow
Nonisothermal stationary
nipfl 3D, 2D
Pipe Flow time dependent
Fluid—Pipe Interaction, stationary
— 3D, 2D
Fixed Geometry? time dependent
Heat Transfer
stationary
Heat Transfer in Pipes htp 3D, 2D
time dependent

Structural Mechanics




HZ2 E 4 COMSOL Multiphysics 9IE{T0] A

Pipe Flow 2 &
X[ e | Ej X EH
stationary
eigenfrequency
time dependent, modal
time dependent, modal reduced-order
model
frequency domain
Pipe Mechanics pipem 3D, 2D

frequency domain, modal

frequency domain, modal reduced-order

model
time dependent
response spectrum

random vibration (PSD)




HE
Plasma 2 &
K|t 4] Ej X EH
AC/DC
stationary
frequency domain
Not space
Electrical Circuit cir time dependent
dependent . . .
small signal analysis, frequency domain
eigenfrequency
stationary
Electrostatics’ es all dimensions | time dependent
stationary source sweep
Fluid Flow
Single-Phase Flow
3D, 2D, 2D stationary
Laminar Flow' spf ] .
axisymmetric | time dependent
Plasma
Boltzmann Equation, mean energies
Two-Term be 0D reduced electric fields
Approximation time dependent
1D, 2D time periodic
Plasma, Time Periodic ptp ) )
axisymmetric | time periodicto time dependent
time dependent
Plasma plas all dimensions

stationary

Inductively Coupled

2,4
Plasma

3D, 2D, 2D

axisymmetric

frequency-transient

frequency-stationary

Inductively Coupled

Plasma with RF Biasz'4

2D, 2D

axisymmetric

frequency-time periodic

time periodic to time dependent

. 34
Microwave Plasma

3D, 2D, 2D

axisymmetric

frequency-transient

Electric Discharges

. B 4 COMSOL Multiphysics QI E{T| 0] £
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Plasma 2 &
X[ e | Ej X EH
Corona Discharge* — all dimensions | stationary
Electrical Breakdown 3D, 2D, 2D )
. ebd . . time dependent
Detection axisymmetric
Equilibrium Discharges
stationary
Equilibrium )
2D, 2D time dependent

Discharges, Out-of- — ) ) .
axisymmetric | frequency-transient
Plane Currents®*

frequency-stationary

stationary
Equilibrium
q 2D, 2D time dependent

Discharges, In- — . . .
axisymmetric | frequency-transient
Plane Currents®#

frequency-stationary

stationary
Equilibrium time dependent
— 3D
Discharges®* frequency-transient
frequency-stationary
Species Transport
Drift Diffusion dd all dimensions | time dependent
Heavy Species Transport hs all dimensions | time dependent
Charge Transport ct all dimensions | stationary

' O] X|HjA]S2 COMSOL Multiphysics E23HZ0| Z2tE|0f JASLICE CHEk siE ZEH0| St
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Polymer Flow 2&
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Ej

X
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Chemical Species Transport

Transport of stationary
tds all dimensions
Diluted Species' time dependent
Reacting Flow
Laminar Flow, 3D, 2D, 2D stationary
Diluted Species’ axisymmetric | time dependent
Fluid Flow
Single-Phase Flow
3D, 2D, 2D stationary
Creeping Flow spf
axisymmetric | time dependent
3D, 2D, 2D stationary
Laminar Flow spf
axisymmetric | time dependent
3D, 2D, 2D stationary
Viscoelastic Flow vef

axisymmetric | time dependent

Rotating Machinery, Fluid Flow

Rotating Machinery,

frozen rotor

] spf 3D, 2D
Laminar Flow timedependent
Potential Flow
Incompressible 3D, 2D, 2D .
ipf stationary

Potential Flow

axisymmetric

Multiphase Flow

Two-Phase Flow, Moving Mesh

Laminar Two-Phase

Flow, Moving Mesh

3D, 2D, 2D )
] ) time dependent
axisymmetric

Two-Phase Flow, Level Set
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Polymer Flow 2&

X|uf & Ef1 X EH
Laminar Two-Phase 3D, 2D, 2D

Flow, Level Set

axisymmetric

time dependent with phaseinitialization

Two-Phase Flow,
Level Set,

Brinkman Equations

3D, 2D, 2D

axisymmetric

time dependent withinitialization

Two-Phase Flow, Phase Field

Laminar

Two-Phase Flow,
Phase Field

3D, 2D, 2D

axisymmetric

time dependent with phaseinitialization

Three-Phase Flow,

Phase Fi

eld

Laminar,
Three-Phase Flow,

Phase Field

3D, 2D, 2D

axisymmetric

time dependent with phaseinitialization

Porous Media and Subsurface

Flow

3D, 2D, 2D stationary
Brinkman Equations br ) )
axisymmetric | time dependent
Free and Porous .
3D, 2D, 2D stationary
Media Flow, fp ) ]
. axisymmetric | time dependent
Brinkman

Nonisothermal Flow

) @
Laminar Flow

3D, 2D, 2D

axisymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF

Viscoelastic Flow

3D, 2D, 2D

axisymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF
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Polymer Flow 2&

X|tf Al Ef X SH
Fluid-Structure Interaction
stationary
Fluid-Solid .
) 3D, 2D, 2D stationary, one way
Interaction, —

Fixed Geometry?

axisymmetric

time dependent

time dependent, one way

Fluid-Solid
Interaction,

Viscoelastic Flow,

Fixed Geometry?

3D, 2D, 2D

axisymmetric

time dependent

timedependent with phaseinitialization

Fluid-Solid
Interaction,

Two-Phase Flow,
Phase Field,

Fixed Geometry?

3D, 2D, 2D

axisymmetric

time dependent

timedependent with phaseinitialization

Heat Transfer

Heat Transfer . ‘ stationary
ht all dimensions
in Fluids' time dependent
Heat Transfer stationary
. . . ht all dimensions |
in Solids and Fluids’ time dependent
Curing
3D, 2D, 2D .
. . stationary
Curing Reaction creq axisymmetric, )
time dependent
1D
Moving Interface
Level Set Is all dimensions | time dependent with phaseinitialization

Level Set in Porous
Media

all dimensions

time dependent with phaseinitialization

Phase Field in Fluids

all dimensions

time dependent
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Polymer Flow 2 &

L Ej X EH
timedependent with phaseinitialization
) 3D, 2D, 2D '
Ternary Phase Field terpf ' _ | time dependent
axisymmetric
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Porous Media Flow &

K|t A Ej X+ EH
Chemical Species Transport
Transport of stationary
tds all dimensions
Diluted Species' time dependent
Transport of Diluted )
o stationary
Species in Porous tds all dimensions
. time dependent
Media
Transport of Diluted dsf 3D, 2D, 2D stationary
s
Species in Fractures axisymmetric | time dependent
Moisture Transport
Moisture Transport stationary
o mt all dimensions
inAir time dependent
Moisture Transport . . stationary
) ) mt all dimensions
inPorous Media time dependent
Moisture Transport . . stationary
o ) mt all dimensions
inBuilding Materials time dependent
Moisture Transport . . stationary
mts all dimensions

in Solids

time dependent

Moisture Flow

Laminar Flow

stationary
3D, 2D, 2D time dependent
axisymmetric | stationary, one-way Moisture Flow

time dependent, one-way Moisture Flow

Porous Media Flow

stationary
3D, 2D, 2D time dependent

axisymmetric | stationary, one-way Moisture Flow

time dependent, one-way Moisture Flow

Reacting Flow

Laminar Flow,

Diluted Species’

3D, 2D, 2D stationary

axisymmetric | time dependent

Reacting Flow in Porous Media
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Porous Media Flow &

K|t A Ej X EH
Transport of 3D, 2D, 2D stationary
Diluted Species axisymmetric | time dependent
Fluid Flow
Single-Phase Flow
. 3D, 2D, 2D stationary
Creeping Flow spf . .
axisymmetric | time dependent
. 3D, 2D, 2D stationary
Laminar Flow spf

axisymmetric

time dependent

Multiphase Flow

Two-Phase Flow, Level Set

Two-Phase Flow,
Level Set,

Brinkman Equations

3D, 2D, 2D

axisymmetric

time dependent withinitialization

Phase Transport

) ) stationary
Phase Transport phtr | all dimensions
time dependent
Phase Transport . ) stationary
phtr | all dimensions
in Porous Media time dependent
Phase Transport in )
stationary
Free and Porous phtr | all dimensions

time dependent

Media Flow
Porous Media and Subsurface Flow
. . 3D, 2D, 2D stationary
Brinkman Equations br . .
axisymmetric | time dependent
stationary
Darcy's Law dl all dimensions
time dependent
Layered stationary
Idl 3D
Darcy's Law time dependent
3D, 2D, 2D stationary
Fracture Flow esff

axisymmetric

time dependent
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) ) stationary
Richards’ Equation dl all dimensions
time dependent
Multiphase Flow stationary
— all dimensions
in Porous Media time dependent
Free and Porous )
. 3D, 2D, 2D stationary
Media Flow, fp . .
) axisymmetric | time dependent
Brinkman
Free and Porous 3D, 2D, 2D stationary
Media Flow, Darcy axisymmetric | time dependent
Nonisothermal Flow
stationary
3D, 2D, 2D time dependent
Brinkman Equations — . .
axissymmetric | stationary, one-way NITF
time dependent, one-way NITF
Heat Transfer
Heat Transfer stationary
ht all dimensions
in Solids time dependent
Heat Transfer stationary
ht all dimensions
in Fluids' time dependent
Heat Transfer in stationary
. ) ht all dimensions
Solids and Fluids' time dependent
Thin Structures
stationary
Heat Transfer 3D, 2D, 2D
htlsh . | time dependent
inFractures axisymmetric
thermal perturbation, frequency domain

Heat and Moisture Transport
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Porous Media Flow &

K|t A Ej X+ EH
stationary
Moist Air — all dimensions | time dependent
thermal perturbation, frequency domain
stationary
Moist Porous Media — all dimensions | time dependent
thermal perturbation, frequency domain
stationary
Building Materials — all dimensions | time dependent

thermal perturbation, frequency domain

Heat and Moisture Flow

stationary

3D, 2D, 2D time dependent
Laminar Flow — . ‘
axisymmetric | stationary, one-way Moisture Flow

time dependent, one-way Moisture Flow

stationary

3D, 2D, 2D time dependent
Porous Media Flow — . ‘
axisymmetric | stationary, one-way Moisture Flow

time dependent, one-way Moisture Flow

Porous Media

Heat Transfer stationary
) _ ht all dimensions |
in Porous Media time dependent
stationary

Local Thermal ) ) i
o ht all dimensions | time dependent
Nonequilibrium

thermal perturbation, frequency domain

stationary
Heat Transfer

in Packed Beds

ht all dimensions | time dependent

thermal perturbation, frequency domain

Structural Mechanics

Poroelasticity
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3D, 2D, 2D | stationary
Poroelasticity, Solid? — . .
axisymmetric | time dependent

Poroelasticity, Large 3D, 2D, 2D | stationary
Deformation, Solid?3 N axisymmetric | time dependent

Poroelasticity, B - stationary
Layered Shell*# time dependent

Unsaturated 3D, 2D, 2D stationary
Poroelasticity*? B axisymmetric | time dependent

Mathematics

Level Set Is all dimensions | time dependent with phase initialization

Level Set in Porous

Medi Is all dimensions | time dependent with phase initialization
edia

Hl
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Ray Optics 2=
x| e A Ef X3 e
Optics
Ray Optics
ray tracing
3D, 2D, 2D
Geometrical Optics gop bidirectionally coupled ray tracing
axisymmetric
time dependent
ray tracing
3D, 2D, 2D
Ray Heating — bidirectionally coupled ray tracing
axisymmetric
time dependent
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RF 28
X[ A Ej xtel zH
AC/DC

stationary
frequency domain

Not space

Electrical Circuit cir time dependent

dependent
small signal analysis, frequency domain
eigenfrequency

Heat Transfer

Electromagnetic Heating

frequency-stationary
frequency-transient
Microwave Heating’ . 3D, 2D, 2D | frequency-stationary, one-way
axisymmetric | electromagnetic heating

frequency-transient, one-way electromagnetic

heating
Radio Frequency
Electromagnetic Waves,
] ] ewas 3D, 2D frequency domain
Asymptotic Scattering
Electromagnetic Waves, )
embe 3D, 2D frequency domain

Boundary Elements

adaptive frequency sweep
boundary mode analysis
eigenfrequency

frequency domain
Electromagnetic Waves, 3D, 2D, 2D frequency domain, modal
Frequency Domain o axisymmetric | frequency domain, RF adaptive mesh

frequencydomain source sweep

mode analysis (2D and 2D axisymmetric

models only)

TEM boundary mode analysis
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RF 28

X|Hj Al Ef xrel EH

Electromagnetic Waves, 3D, 2D, 2D time dependent
ewte

Time Explicit axisymmetric | timedependent with FFT
eigenfrequency
Electromagnetic Waves, 3D, 2D, 2D time dependent

i temw ) )

Transient axisymmetric | time dependent, modal
time dependent withFFT
eigenfrequency

Transmission Line tl 3D, 2D, 1D
frequency domain
Electromagnetic Waves, .
3D, 2D frequencydomain
FEM-BEM

10| X|H{AS2 O|2| 2 gl Multiphysics = ERILCE SiE =ES F7I5HEH 2 20f Q% X

B4 S0| AtsHez HEFUL
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Semiconductor 2 &

K|t A Ej X EH
AC/DC
stationary
frequency domain
. o . Not space .
Electrical Circuit cir time dependent
dependent . . .
small signal analysis, frequency domain
eigenfrequency
stationary
time dependent
stationary source sweep
Electrostatics’ es all dimensions |
eigenfrequency
frequency domain
small signal analysis, frequency domain
Semiconductor
small-signal analysis, frequency domain
stationary
Semiconductor semi all dimensions |
time dependent
semiconductor equilibrium
Semiconductor frequency-stationary
Optoelectronics, — 3Df 2D, 2D . frequency-transient
5 axisymmetric
Beam Envelopes small-signal analysis, frequency domain
Semiconductor frequency-stationary
Optoelectronics, — 3Df 2D, 2D i frequency-transient
. axisymmetric
Frequency Domain small-signal analysis, frequency domain
eigenvalue
Schroédinger Equation schr all dimensions | stationary

timedependent

Schrédinger-Poisson

Equation

all dimensions

Schrodinger-Poisson
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Semiconductor 2 &
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Structural Mechanics 2 &

K|t A Ej X+ EH
Acoustics
Elastic Waves
Elastic Waves, 3D, 2D, 2D
elte time dependent

Time Explicit

axisymmetric

Piezoelectric Waves,

Time Explicit

3D, 2D, 2D

axisymmetric

time dependent

Chemical Species Transport

Transport in Solids

ts

all dimensions

stationary

time dependent

Fluid Flow

Fluid-Structure Interaction

Fluid-Solid Interaction?

3D, 2D, 2D

axisymmetric

stationary

time dependent

Fluid-Shell Interaction?

3D, 2D

axisymmetric

stationary

time dependent

Fluid-Shell Interaction,

Fixed Geometry

3D, 2D

axisymmetric

stationary
stationary, one way
time dependent

time dependent, one way

Fluid-Membrane

Interaction?

3D, 2D

axisymmetric

stationary

time dependent

Fluid-Membrane
Interaction, Fixed

Geometry?

3D, 2D

axisymmetric

stationary
stationary, one way
time dependent

time dependent, one way

Fluid-Pipe Interaction,

Fixed Geometry?>’

3D, 2D

stationary

time dependent
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Structural Mechanics 2 &

K|t A Ej X+ EH
Conjugate Heat
3D, 2D, 2D stationary
Transfer, Fluid-Solid —
axisymmetric | time dependent
Interaction?
Fluid-Solid Interaction, 3D, 2D, 2D time dependent
Viscoelastic Flow?1° axisymmetric | time dependent with phase initialization

Fluid-Solid Interaction,
3D, 2D, 2D time dependent
Two-Phase Flow, —
axisymmetric | time dependent with phase initialization
Phase Field?®

stationary

eigenfrequency

time dependent

time dependent, modal

time dependent, modal reduced-order model
Solid-Thin-Film 3D, 2D, 2D
— frequency domain
Damping? axisymmetric
frequency domain, modal

frequency domain, modal reduced-order
model

response spectrum

random vibration (PSD)

stationary

eigenfrequency

time dependent

time dependent, modal

time dependent, modal reduced-order model
Shell-Thin-Film 3D, 2D
— frequency domain
Damping? axisymmetric
frequency domain, modal

frequency domain, modal reduced-order
model

response spectrum

random vibration (PSD)
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Structural Mechanics 2 &

x| A B! At

ufy
T

Structural Mechanics

stationary

eigenfrequency
eigenfrequency, prestressed
mode analysis

time dependent

time dependent, modal

time dependent, modal reduced-order
model

3D, 2D, 2D | frequency domain
axisymmetric | frequency domain, modal

Solid Mechanics' solid
1D, 1D frequency domain, prestressed
axisymmetric frequency domain, prestressed, modal

frequency domain, modal reduced-order

model

frequency domain, AWE reduced-order

model

response spectrum
randomvibration (PSD)
linear buckling

bolt pretension
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Structural Mechanics 2 &

K|t A Ej X+ EH
stationary
eigenfrequency
eigenfrequency, prestressed
time dependent
time dependent, modal
time dependent, modal reduced-order model
el ol 3D, 2D frequency domain

axisymmetric frequency domain, modal

frequency domain, prestressed
frequency domain, prestressed, modal
frequency domain, modal reduced-order
model

response spectrum

randomyvibration (PSD)

linear buckling

stationary

eigenfrequency
eigenfrequency, prestressed
time dependent

time dependent, modal

time dependent, modal reduced-order model
frequency domain

Plate plate 2D frequency domain, modal

frequency domain, prestressed
frequency domain, prestressed, modal
frequency domain, modal reduced-order
model

response spectrum

randomyvibration (PSD)

linear buckling
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Structural Mechanics 2 &

x| 6 4] Ej At

ufy
T

stationary
eigenfrequency
time dependent, modal

time dependent, modal reduced-order

model
frequency domain
Beam beam 3D, 2D frequency domain, modal

frequency domain, modal reduced-order

model

time dependent
response spectrum
random vibration (PSD)

linear buckling

Beam Cross Section bcs 3D, 2D stationary

stationary

eigenfrequency
eigenfrequency, prestressed
time dependent

time dependent, modal

time dependent, modal reduced-order model
frequency domain

Truss truss 3D, 2D frequency domain, modal

frequency domain, prestressed
frequency domain, prestressed, modal
frequency domain, modal reduced-order
model

response spectrum

randomvibration (PSD)

linear buckling
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Structural Mechanics 2 &

x| 6 4] B! At

>
T

stationary

eigenfrequency

eigenfrequency, prestressed

time dependent

time dependent, modal

time dependent, modal reduced-order model
frequency domain

Wire wire 3D, 2D
frequency domain, modal

frequency domain, prestressed

frequency domain, prestressed, modal
frequency domain, modal reduced-order model
response spectrum

random vibration (PSD)

linear buckling

stationary

eigenfrequency
eigenfrequency, prestressed
time dependent

time dependent, modal

time dependent, modal reduced-order model
3D, 2D

axisymmetric

Membrane mbrn frequency domain

frequency domain, modal

frequency domain, prestressed
frequency domain, prestressed, modal
frequency domain, modal reduced-order
model

response spectrum

randomvibration (PSD)
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Structural Mechanics 2 &

K|t A Ej X EH

stationary
eigenfrequency
time dependent, modal
time dependent, modal reduced-order
model
frequency domain

Pipe Mechanics pipem 3D, 2D

frequency domain, modal

frequency domain, modal reduced-order

model
time dependent
response spectrum

random vibration (PSD)

Phase Field Damage?"! o 3D, 2D, 2D | stationary

axisymmetric | time dependent

Thermal-Structure Interaction

3D, 2D, 2D stationary
Thermal Stress, Solid? — ] ,
axisymmetric | time dependent

o4 3D, 2D stationary
Thermal Stress, Shell” — , . .
axisymmetric | time dependent

Thermal Stress, 3D, 2D stationary

24 . . .
Membrane axisymmetric | time dependent
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Structural Mechanics 2 &

L Ej X EH
Joule Heating and 3D, 2D, 2D stationary
Thermal Expansion? axisymmetric | time dependent

Piezoelectricity

stationary

eigenfrequency
eigenfrequency, prestressed
time dependent

time dependent, modal

. o s 3D, 2D, 2D .
Piezoelectricity, Solid — ) ) frequency domain
axisymmetric
frequency domain, modal

frequency domain, prestressed
frequency domain, prestressed, modal

small-signal analysis, frequency domain

linear buckling

stationary
Piezoelectricity, eigenfrequency
Layered Shell?® N 30 time dependent

frequency domain
Magnetomechanics

stationary

eigenfrequency

time dependent

Piezomagnetism?3 — 3D, 2b, 2b frequency domain

axisymmetric
small-signal analysis, frequency domain

eigenfrequency, prestressed

frequency domain, prestressed

stationary

Nonlinear 3D, 2D, 2D .
M tostriction?? — . . eigenfrequency
agnetostriction axisymmetric

time dependent
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Structural Mechanics 2 &

L Ej X EH
frequency domain
small-signal analysis, frequency domain
eigenfrequency, prestressed
frequency domain, prestressed
stationary
eigenfrequency
time dependent
53 3D, 2D, 2D ‘
Magnetomechanics — frequency domain

axisymmetric
small-signal analysis, frequency domain

eigenfrequency, prestressed

frequency domain, prestressed

stationary
eigenfrequency

time dependent

Magnetomechanics, 3D, 2D, 2D
23 — . | frequency domain
NoCurrents” axisymmetric
small-signal analysis, frequency domain
eigenfrequency, prestressed
frequency domain, prestressed
Magnetic—Elastic stationary
Interaction in Rotating — 3D, 2D time dependent
.23 .
Machinery frequency domain

Electrostriction

stationary
3D, 2D, 2D

29 .
Ferroelectroelasticity — ) . time dependent
axisymmetric

frequency domain

stationary
3D, 2D, 2D

.29 .
Electrostriction — ) ) time dependent
axisymmetric

frequency domain

Piezoresistivity
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Structural Mechanics 2 &

L Ej X EH
stationary
time dependent
time dependent, modal
1 frequency domain
Piezoresistivity, Shell” — 3D .
frequency domain, modal
small-signal analysis, frequency domain
eigenfrequency, prestressed
frequency domain, prestressed
stationary
time dependent
time dependent, modal
Piezoresistivity, frequency domain
Layered Shell*"? - 30 frequency domain, modal
small-signal analysis, frequency domain
eigenfrequency, prestressed
frequency domain, prestressed
Poroelasticity
Poroelasticity, Large 3D, 2D, 2D stationary
Deformation, Solid*® - axisymmetric | time dependent
Unsaturated 3D, 2D, 2D stationary
Poroelasticityz'8 B axisymmetric | time dependent
Mathematics
Moving Interface
3D, 2D, 2D stationary
Phase Field in Solids pfs

axisymmetric

time dependent




HZ2 E 4 COMSOL Multiphysics 9IE{T0] A

Structural Mechanics 2 &
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3 AC/DC ModuleO| EagtL|Ct
4 Heat Transfer ModuleO| ZL%L|C}
5 Composite Materials ModuleO| Z%tL|C}.
6 CFD Module, Polymer Flow, 5+ Microfluidics ModuleO| E8%L|Ct
7 Pipe Flow ModuleO| Z82%tL|Ct
8 Porous Media Flow ModuleO| ZR%}L|C},
9 AC/DC Module £+ MEMS ModuleO| ZR%tL|CH
10 Polymer Flow ModuleO| ZQ%tL|Ct.

11 Nonlinear Structural Materials Module &2 Geomechanics ModuleO| Z 8 3fL|LCt.

12 MEMS ModuleO| ZR$tL|C}
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Subsurface Flow 2&

x| A B! Al

ufy
T

Chemical Species Transport

Transport of stationary
. . tds all dimensions |
Diluted Species' time dependent

Transport of
stationary
Diluted Species tds all dimensions
time dependent
in Porous Media

Transport of Diluted df 3D, 2D, 2D stationary
s

Species in Fractures axisymmetric | time dependent

Reacting Flow

Laminar Flow, 3D, 2D, 2D stationary

Diluted Species’ axisymmetric | time dependent

Reacting Flow in Porous Media

Transport of 3D, 2D, 2D stationary
Diluted Species axisymmetric | time dependent
Fluid Flow

Single-Phase Flow

3D, 2D, 2D stationary
Creeping Flow spf . .
axisymmetric | time dependent
3D, 2D, 2D stationary
Laminar Flow' spf ) .
axisymmetric | time dependent

Multiphase Flow

Phase Transport

all stationary
Phase Transport phtr . .
dimensions | time dependent
Phase Transport all stationary
phtr ) )
in Porous Media dimensions | time dependent
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Subsurface Flow 2 &

X|HH &) Ef Xt &
Phase Transport
in Free and all stationary
, phtr o
Porous Media dimensions | time dependent
Flow
Porous Media and Subsurface Flow
3D, 2D, 2D stationary
Brinkman Equations br ) .
axisymmetric | time dependent
stationary
Darcy’s Law dl all dimensions
time dependent
3D, 2D, 2D stationary
Fracture Flow ff ] ]
axisymmetric | time dependent
stationary
Richards’ Equation dl all dimensions
time dependent
Multiphase Flow stationary
— all dimensions
inPorous Media time dependent
Two-Phase d 3D, 2D, 2D stationary
tp , .
Darcy's Law axisymmetric | time dependent
Free and Porous )
. 3D, 2D, 2D stationary
Media Flow, fp . .
) axisymmetric | time dependent
Brinkman

Free and Porous

Media Flow, Darcy

3D, 2D, 2D

axisymmetric

stationary

time dependent

Nonisothermal Flow

Brinkman Equations

3D, 2D, 2D

axissymmetric

stationary
time dependent
stationary, one-way NITF

time dependent, one-way NITF
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Subsurface Flow 2&

x| & Ej xtgl o~
Shallow Water Equations
Shallow Water
) ) o swe 1D and 2D time dependent
Equations, Time Explicit
Heat Transfer
stationary
Heat Transfer in Solids ht all dimensions
time dependent
stationary
Heat Transfer in Fluids' ht all dimensions |
time dependent
Heat Transfer stationary
ht all dimensions
in Solids and Fluids' time dependent
stationary
Heat Transfer 3D, 2D, 2D )
htlsh ) . time dependent
in Fractures axisymmetric
thermal perturbation, frequency domain
Heat Transfer stationary
ht all dimensions

in Porous Media

time dependent

Structural Mechanics

Poroelasticity

Poroelasticity, Solid?

3D, 2D, 2D

axisymmetric

stationary

time dependent
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Wave Optics 2=

x| e A Ef X EH
Heat Transfer
Electromagnetic Heating
frequency-stationary
frequency-transient
3D, 2D, 2D frequency-stationary, one-way

Laser Heating'

axisymmetric

electromagnetic heating
frequency-transient, one-way electromagnetic

heating

Optics

Wave Optics

Electromagnetic
Waves, Beam

Envelopes

ewbe

3D, 2D, 2D

axisymmetric

adaptive frequency sweep
boundary mode analysis
eigenfrequency
frequency domain
frequency domain, modal
wavelength domain

frequency domain source sweep

Electromagnetic Waves,

Boundary Elements

ebem

3D, 2D

frequency domain

wavelength domain

Electromagnetic Waves,

Frequency Domain

ewfd

3D, 2D, 2D

axisymmetric

adaptive frequency sweep
boundary mode analysis
eigenfrequency

frequency domain
frequency domain, modal

mode analysis (2D and 2D axisymmetric

models only)
wavelength domain

frequency domain source sweep

Electromagnetic

Waves, Time Explicit

teew

3D, 2D, 2D

axisymmetric

time dependent

timedependent with FFT
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Wave Optics 2=
L Ej X EH
eigenfrequency
Electromagnetic 3D, 2D, 2D time dependent
. ewt ) )
Waves, Transient axisymmetric | time dependent,modal, time dependent with
FFT
Electromagnetic frequency domain
1 3D, 2D .
Waves, FEM-BEM wavelength domain
' 0| X|H{4|S2 COMSOL Multiphysics S Z0 Z2tE0f AFZLICH CHEk e 2t =7t 2l
7550 Z&0| £[0f AU
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